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READER: 


to his -yaur þ 
to Record, when he came 


: : r 
x” WS roballe partievlars, he, found that 


K- Crabiy. able w repeat 
TI e 


ſome years which had paſs d ſince di- 
vers of them were-try d, and variety 
of intervening occurrents, had made 
it unſafe for him to.zely abſolptely up- 
on his Memory all che cirqamy 
(hancts fir to be fet down in the Hy- 
ſtorical part of the deſign'd Appendix. 
And theefore he refolv d to repeat di- 
| | 14 Obfervar 


vers Experments WU * 
that he might ſer down their Phano- 
menz whil {t chey were freſh "un his 
Memory, if not objects of bis ſenſe, 
, Buz though, when he Writ the fol- 
dowing; Preface, he did it u a pro- 
bablc tion, that the fho (eas 


Tryals, 


, 
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at London whyl it the Authar 
myers 
| ear was 2 
| to make havock of the \ om 
lad a rate that noe only the Glaſs-men * 
| there were ſcatter'd, and had, as they 
ves advertisd him, put our 
their Fires, but alfo Carriers, and ©- 
ther ways of Commerce 
_ were \trictly 


Implemenes requiſt 
to his purpoſes ; And the ſame Cala- 
mity continuing (till, without yer af- 
ing us any certaine ground of de- 
yr when it will end : The Au- 


ODS” > 


-Y D 


' Tn vn? / Aw 
Th PRESENCE, Ui = 


fr eh Fd Fraſer 0 dey em 
wondering ts find fear pofferes meh 
td a7 parts of: a Di) cour[e proneane'4'bA 


ompan y awtaſtorical acrenne 
_ [LAY ns le, Fl [n0ne 


Re ny 
rr onpoeees celatroganibe publband 
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, is ſoy racing the as 
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PEE Ts 
ome ac - 
I bad quickly ban euro and ax 
Tapuation 10 enlarge the Fe ws wa to 
yead, beyond eg bt x1 = 
In pak *o1 ny £22 
| by my baving 
- TIE ria. f aoqirr te 
they altogether, that 1 was Tuba 
7n an Accomp! tn Wrinng, 
Reyiftred (bow litle ſorver worth 7 
Ne br the Foctettes: = 
Papers , far the [ake 
os ger wats rm all 
+ = mp So that fundany ſome en. 
from me, 1 was eafil 
dto ue Bxphications of the Phs- 
IE whilſt 1 percerv'd that 
byefoal ano pcs | mt wah 
I ws Friends that were 
| wothr 20S udp 


of real 
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"The Prefah: 
| | A 
Lo Expernnext, « hail _&E- 
nn 
; 1was mach 

ff me wine pf 
abroad " tn the 
6}: would Ee epuabl 
wot ts 

the nrvews, ro To rarmare 
troduthion' ts the reft my Appendex, and 


that mr ons. 
| Hydroftancky 1s 4 
cer: { confeſs 1 hookups 
ts a uns 
to-th, mp Problems 
this 4rt, benig iP 
ſome pwn = Ul _— 
on attentrvely eonſuler' d Subjefts, and'ma 
or uw them [uch Dilciverics ar ae _ 
ple ou drvees of them ſurpri- 


ſuch as would makg one at furſt 
— rotary worn. 
cmc1o ran the bowl of ſchrbv 
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"ar Toth, New nve the wh 
and tht ſuhiilty of the 
only vh; + for. wobuch png 


Them: For there: well of the 
more familiar, as 5 of the 6 Ph#- 
wOmend Br Nature; that) well + never \ be 
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ments," we 


Publack ; Jury ke 
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roam Jo omony the pier "lagus: 


rers unto. Natwre,\: > \ 
But the » > dfibic (ler irrwor lows 
Speculatrve, bur Prafiical,' ſmce not onely 
opoſutons it teaches, mey og teof gren 
importance to Navigation, 4 nd-te thoſe that 
re unto the magmtudes nd. gravents 
-f Bodie 3,45 alſo-10 them that dexd w Sal 
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"The Preface: 
"aworkes: © But that the 
bez made drvers ways Jerviceable 10 
GChymifts 1 s , 40 whoſe\ Abt 
that Dokivene | rems to be ſo little of Kin, 
—_—_— m4 Ty { * Chicly, in ſeyeral 
could think - a0f<\ pieces 27h The uw - 
crabe, what { a nk 7 a 
ſer br pur» men __ tl Patophy, 
Ew 
' Buu thatwhnch uroued me to W rae ſont: 
th of this pert. of Pheloſopby , 45; wot 
coy ar gi any He, hr _ 
dtuy mts bet 
- 5 ine ne te 
Hbg not looked wpon as a Dif» 
api athemanc l., be grins 
ty'of | var derermes have not in thiie 
Sera 4 F.4 mach as taken notice of i), 
mach « {t, And funce.the aut 
bd unedes,” who, tn bes lattle 
Tra De wiidentibus humido, bas-deft 
xsvbree or four ver y excellent propoſaionss 
ay Ping ns very exfie Demonſtratt- 


ons ) 


| ee 4 

Thoſe Mathematicians,, that, C like Mari- 
mas Crhecaldas, 'Stevinus, and (7alileo) 
bave added anything confuderable. to the 
Hydroftaticks bave been |( that I know of ) 
- Very few, and-thoſe too, have been wont 
tobandle them ,: rather as Geometrictans, 
then as Philoſophers, and without - ye- 
ferring - them 40, the explication of | the 
\Phenomena of \Nature.. And as for the 
Leripatetichy, and_ other School-Philoſo- 


"2 though on” [ome -Otc yas 
me Na anyhow cork wot 
In water, wor-aive in aire, they delrver 
aſſertions about matzers belonging to. the 
Sprefichs 2 \ ( which term, in this 

reatiſe, 1 often take in alarge ſenſe be+ 
Cauſe moſt of the things delrvered about the 
weight of Bodys may by-eaſy vartations, 
per hed yettbey 
#re jo far from uftrated, or 1» 
prov'd them, that they hw —_ 
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cendinnd;ibivs of the-maflaniedmat dint 
ceits, that are entertain'd about them, So. 


that, there being but few Treitiſes writes 


about the Hydroſtaticks, and thoſe common- 


ly bound up among other ath- 


works, and ſo written, as to require Maihte- 
matical Readers, this uſefull part of Phe- 
loſophy, bas been ſcarce 16 any farther. 
then by name, to thegenerality ev'n of thoſe 
Learned men, that bave been inquiſurve into 
the other parts of it , and are deſervedly 
reckoned among the inoventous Cults 

of the modern Philoſophy, ; But this 15..ot 
all, For ſome eminent men, that have -of 
late years," treated of matters Hydroftatt-. 
cal; baving been prepoſſeſs d with ſome ex- 
renons Opinions of the peripatetck School, 
and findng it difficult , to conſult exge- 
rience, about the truth of thety Concluſuns, 
bave interwoven drvers erroneous Doltrines 
among the founder propoſutons, which they 
ether borrew'd from Archimedes ; and. 


- Whey a Migthematicians ,\ or de* - 
_w rexmſpet} Mathe TITANS y 1 Of HEN 
At} 


Vis 
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'The Preface; 
Tos elves, and theſe miſtakes being 
hrurycng a COSINE i og 
fed with Propoſfuttons atom, 
= the Kean ſach | 
(from which 1 am-far from 20 —__ 
tri; and the —_— of "moſt 
Keaders to examime ematical ev 
bas proeur d ſo general an entertainment 
for thoſe Errors, that now the  Hyaroſta- 
necks i grown 4 part of Learn ue, which 
ts nat only djfucult to attarn gut dangerous 
te. Stady, 

+ berefor » though netheruthe Occaſuon. 
and defuyne of this Treatiſe exated , nor 
my want of kill and leaſure qualified me 
Jo rue ether a Body or err 
doftitichs : I bop'd 1 oe {ome 
Me ho vous Meta, and to. 
wards the re(cue of ſo valuable a Diſcts 
plene,by P the enſumy T rats 
where 1 endeavour to diſprove the recervd 
errors.,' by eſtabliſhing Paradaxes can» 
XA te tbems';.. and. to maky- the " 
"Y [ 


made ſame of my Explications Jo;preti 


H vh = partly: 
Le niim s 1. delrver i) ew 
and ſenſeble BY pertments, And ger 
above og to. recommend Hobo. | 
ftics \Them{etves | to the Reader, I " 
ave's belies. the. Paradoxes , opyor'd to 
the: Errors. 1 = diſprove, on 0c = 
#. by tbe. ame' way, to make. ont ſome 
tbe, »ſefx!leſt of thoſe Hydroſtatical 
uths. tbat' are wont to ſeem frrange to 
nners. 


IF ut be here demanded, why I have 


aud have on [eperal occafuns 1 
[ame things, I an(wer, at thoſewho are | 
vet ws'd to read Mathematical Books, are © © 
Tee fo ſoindi(} pang apprehend things, C 
at muſt be exp ne whe Schemes,.' end - 
I bave found ue cl L] Learned 
=} ev nof Philoſophers 

mn are pot. Full 4 mn  Mabenatcxf 


ip db with the les and 
Pop a Jreek the = Arn Had: 
ever, thy fanalateis, bor ſothe es 
about the weight = are, | 
zpon which, litle leſs nt rw Pueu- 
matical "Book depends be throwghly 
wnderſteod without fac « clear Expli- 
cation of ome Hydroftatical Theorems, as 
fo 4 perſon not vers d tin Mathematical 
r, on ſcarce be ſausfaftorily de- 
lover's in few words, And * on 
hb Ido wean el 


at r py reg tb 
ting, wi Ta ir 
A ork me pot 5 when hh 
fs , and 9/9 
fan wiind I 2x .< to » 
\ » © get} confeſs that 'tywas out of chaice 1i 
" » T declind that c * and conciſe " way 0 
wrutkiy, that in ofber caſes I am want 
»y= fo 


—_ . 


= _— "I—_ 


as, 
to 


= —*__ XX Ty EF ey” 


=» 4% 


| 
, 
) 
J 
F 
| 
' 


Len att I 
'The- Preface. 
to eſteem, For Writing now not to 
credit my, ſelf, but to mnſtruf} others, 
I bad yathtr Geometrictans ſhould not 
commend the ſhortneſs of 'my Proofs, 
then that theſe other Readers, whom 
I chiefly deſuzn'd to gratifie, ſhould not 
throughly apprebend the meaning of 
| . 
"But this ts not all for which I am 
to excule my ſelfe to Mathemanicall 
Keaders, For ſome of them, I fear , 
will not like that 1 fhould offer for 
Proofs ſuch Phyſical Experiments, as 
do not alwayes demonſtrate the things, 
they would evince, gvith a Math. 
matical certainty and accurateneſſe ; 
and much leſs will they approve, that I 
ſhould annex ſuch Expertments to con- + 
firm the Explications ,, as if Suppo- 
futtons and Schemes, well reaſon'd on, 
were not ſufficient to convinge any 
rattonal man about matters Hyarofta- 
ticall, 
. a Is 


The Preface. 


Is Anſwer to this I muſt re- 
preſent, that in Phyſual Enquynes ut i 
often ſufficient that our determinations 
come very nedr the matter, though the 
fall ſhort of a Mathematical Exattneſs, 
And I chooſe rather to p4 une y_ the 
equity of the Reader, ven to trouble bus 
and my [elf with tedious Circumlocutions 
lo gvoid t poſſebuluty of bet miſun- 
derſtaed, or of needing bis Cander. And 
we fee, that even Mathematiciaus 
are wont, witbout frndung any incouvent- 
ence thereby, to ſuppoſe all perpendicu- 
lar Lines, made by pendulqens Bodtes, 
to be parallel to, one another : Though 
indeed they are not ; ſince, being pro- 
dac'd, they would meet at the Centre of 
the Farth: And to pref ume, that the 
Surf ate of ever y calme water, in a Veſ- 
ſel, Ti parallel to the Hontzon ; ard 
conſequently, a Plain: Though, um ſtritt+ 
neſs, themſelves think ut the pans of 
a Sphere : And though alſo PR 
1 | ſually 
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The Preface? 
ſually obſerv'd it to be bigher, where 
fas. contiguous to the fades of the 
Veſſel, 115 wn other places, 
Moreover, funce we fund that though 
water will be uniformly yard tm 
Pumps to ſeveral herghts but not to 
thirty froe foot, and mk , a 
0 es, be almoſt of the [ame { ; 
Levis guy wh of wot if the pr 
be extraordinary ſtender ; Upon theſe, 
and droers other [web confuderations, 1 
may have ſomettmes ma uſe of ex5 
| preſſions, that ſeemed not pojurve and 
| determinate enoag to be employed a- 


bout matters to which Mathemancal De- 
monſtrations are thourht C4- 
T3 "But I ell, head. "— 
of the ſcruples I bave about ſuch De« 
monſtrations, as they are wont to be 
plyd to Phyſual matters, And, tn 
preſent Paradoxes, 1 think 1 have wot 
done nothing of "”m my Hydroſtetical Ex- 
Plications | bave made ut appeier, That is 
# 2 Expe- 


—_— z " . 


The Preface. 
Pxperiments made with ſuch Liquors and 
G aſjes, as 1 employ ed, the Kules will 
bold without any 1 enjible, or at leaſt any 
conſuderable Error : ; for thereb 'y we may 
learn the 4 ruth of many things, for the 
main, though in | ome we : ſhould not hav? 
q__ to the exatine[ 5 of mea[ i wWres 

rlions, which yet our endeavors 
may wm others to arrive at. 


as for m tonfirmation of Hy- 
areinicd) propo tons by Phyfal Ex. 
periments , if ſome Readers diſkhke 
that way — make no doubt but that 


the -m will not only approve it, but 
be we il it, Ber dun, in pure 
Mathematicks, be that can demonſtrate 
well, may be ſure of the Truth of a 
Concls ", without conſulting Expert- 
wt it : Tet becauſe demonſtrati- 
ons are wont to be built pon Suppofu- 
, ons or Poſtulates ; and ſome things , 
b net im Arithmetick or Geo- 
metry , yet in Phyſcal matters , are 
wont 


The Preface” 
wont t# be taken for granted, about 
which men are lyable to flip into mi- 
ſtakes ; even when we doubt not of 
the Rattoctnation, we may doubt of the 
conelufun , becauſe we- may , of the 
Truth of ſome of the things it [upppo- 
ſes, And this Conſideration, tf there 
were no other, will, I bope, excuſe me 
to Mathematicians, for ventring to con- 
fute ſ ome rea| onings that are grven out 


for Mathematical demonſtrations, "'For | 


T [i uppoſ e it will be confuder d , that 
thoſe whoſe pref: um'd Demonſtrations 1 
examine, though they were [ome of them 
Profeſſours of Mathematics , yet did 
not Write meerly as Mathematicans but 
partly as Naturaliſts : ſo-that to queſta- 
on thetr Tenets, ought not to = 
rage thoſe, as well certain, as excellent 
and moſt uf, eful Scrences pure Mathema- 
ticks, any more then that the Mathema- 
tictans that follow the Ptolematck.,the Co. 
perncan,theT uhoman,or other $ fiend, 
4 3 9 


TTY” /_ TITTY T_T T _—_ vrocu= _T= 


” "The Preface, | 
of Ge world, Write Books tv manefeft 


one anothers DParalogiſmes in Aſtrons- 
mucal matters And therefore (to pro- 
ceed to what I was about to ſay) it can 
not but be a ſ[atisfaftion to 4 wary max 
to conſult ſenſe about thoſe things that 
fall under the Copmiſance of it, and to 
exannne by Experiences, whether men 
bave not been miſtaken in thetr Hypothe- 
ſes and Reaſonngs, and therefore the 
deerned Stevuws bunſelf (the chief 
of the Moderne Writers of Hydroſta- 
ticks) thought fit, afger the end of bus 
Hydroſtatical Elements, to add in an 
Appendix ſome Pragmatical Examples 
(as be calls them) that ts, Mechameal 


Experiments (how cogent I now : 


not) toc the Truth of bus enth 
Prapeſutton, to which be bad, not far 


from the begtnning of bis Bodk , annuex- 


.£d-what be thinks a Mathematual De- 


wmonſtration. And, about the very Sub- 
jeids we are now upon, the following 
Para- 


The Preface: 
Paradoxts will diſc over ſo many miiflakys 
f eminent Writers, that pretend to bave 
Hathemancally ated what they 

nach, that it cannot but make wary Natura- 
[fis (and 'trs chiefly to gratifie ſuch that 
ure thes ) be Gd ren of Con- 
duſuens , whoſe proofs they do not well yn- 
derftand, And it cannot "thy to ſuch, be of 
great ſartsf aftion to find the things , that ave 
true bt them ,verified by the viſhle teftrmon 
of Nature ber | elf. The emportance of this 
Subjeft, and the frequent Occaſson I have to 
gnake wſe of this kind of Apology, will 1 
hope, procure me the 'Keaders pardon if 1 
hrve enfefted ſomewhat long upon Þ. 
Aftey what has been btherto diſcours'd, 


fmee a great part of my yo +a, 


workin that Appendix, wat ther advertiſe. 


4 4 


= x ame things delrvered in the Book i 1: 

| joyn'd to, and the vindication of then 
fromanvalid objeftions : And fance I hav: 

enerally obſerv'd, that the objetiions tha 

ave bm , ether publick/ 'y or privately, 
made againſt the explications &* reaſonngs 
contain d in that Book, were wont to proceed 
from unacquaintedneſs, euber with the tru: 
notion of the weight and | pring of the atre @u 
1 maintain them, or with the Principles and 
Theorems of Hydroſtaticks ,or elſe from er- 
roueout Conceits about them ; I thought :t 


would much conuce to both the forementto-,, 


ned ends of my 4 pendix, I lf I clear d up 
that Dottrine to ich my Experiments and 
rea[omngs have been all along Conſonant, 
& whoſe being ether not kuown,or mf un- 
derſtaod, ſeems to have occaſuon'd the obje- 
Hlions that barve b:en buberto made au 
the Hypotheſes I have propos d , or 1 
Explications I have thence groen, And 
however, force the Proofs I offer for my 
optmons are for the moſt part drawn from 
X Expe- 
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The Preface: 
_— ents new C7 eafie and that my am. 
4 to diſcover Or gram them out * 

clearer explications 3 without fi "Prog. 
A thoſe I diſſent from g any thing 
either precarious or ſcarce, if at all, in- 
ellivible; ; 1 bope that if I ſhould-not 
happy enough to reach my ends , yett =» 
genious ard Equnable Keader well 
my Deſugne , and be advantaged by my Ex. 
periments, Of which ſome Cl the chiefe be 
and [ome of the moſt daffic _— 
ſeen (drvers of wr then once) 
Royal Society i ſelf, or by dy eo 
Members of ut; it will, 1 preſume, be but a 
reef onabl- rope if the Reader, that ſhall 

have the curto uy to.try them over again, 


defured not to be baſty in diſtruſting the 
malters of fatty on caſ, e be ſhould XY - able 


at firſt to make every thing ſucceed accor- 

=y to expetzation. For as eafue as I have 

endeaVour'd. to make Fa e ry genres 
yet I darenct fronaſe e myſelf that they 


Pilball of them priviledy d fromthe Fx 
f v'd fo | 


- 
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Wo The Prefack! 
4 whereto 1 have obſerv'd other Phyfico-Ma- 
4s mem ri Wenn obnoxious 


Gn re e that are not o—_ f 


nted wih 
xhilettes of Nature, or, at leaſt for the 


12me, do not || affctent] 5 confuder 1 , are 


to be tmpoſed upon. 
"Th Aon; Jeni bh be P 


uluſtrated, > recommended 
And oy [fl ſubjo meters will 
Ee baveiby 
Ingentous modern Mathematictans, and 1 
have had occaſuon to make 1t out by particu- 
lar Ex fthat warm water is lyhter 
mſpecic then cold : whence it has been de- 
duc d that wax, and other Bodies, very neav 
ant with common water, will 
Jwems in that which 1s cold, and fwnck m that 
whnch is bot, or lukeg-warm, Which Expert- 
ment though as it may be ( and perbaps it has }| off 
been ) iwycd, Ireadily allow to be agreeable 
te the known Laws of the Fanny; 
Te 


: 


The Preface. "I 
Yet 1 have ſometimes undertaken that the = 
Teydl ſhould bave a quite contrary event. 
To this e bang taken ſome yellow 
Bees.wax, 


was formed unto a Pellet 
of the bugneſs $ of a Cherry, and, by the belp 
of a lutle Lead was made ſo near equipon- 
derant tocold watery, that, betng but avery 
a heavier, a ver ſmall dimanution hay 
wright would os” £ emerye, I remov'd 
_"_ deny cold water, 7 oaks 


ſely made lukewarm, (or & 
tutle bl pop [0) where nt bly, _ 
what to the wonder 0 rr} ane 


to ſwim on the t fe wa, Tx: 
mug not be ſuſ peed that it was [upyor- ' 

by any wblet bubbles which I have ob- 
ſerved,in ſome caſes to buoy up even heavy 
Badtes, and decerve the unrkglful, or un- 
attemtrve ; I'bskly enouyh duck'd the bul- 
ry or 3 times wndey watey to throw them 
, which it conflamly re- 
ly yur apr Fo berny bony ayarn 
Imto the [ame cold water tt had beewtaken 


out 


The Preface, 
Jt of ; and duck'd as before to free it from 
adberem bubbles ut lay quietly at the bot- 
tom,axd, though rats d ſeveral times to the 
ri of the water would tmmediatel y 


as pe . 
fade again, and fall to the very loweſt. 


Now that w* invited me toprontſe an Ex. 
perument which ſeems to contradit} the prin 
caples of the Hydroſtatucks, was not an y dt- 
firui} of thoſe principles themſelves, but a 
conjefture , that as by warmth the watev 
would be made a lutl: lighter un ſpecie then 
'twas before; [o by the | ame warmth the ſpr- 
rituous and more uguable parts of the wax, 
whoſe texture 1s luoſ p enoutb, would be fom- 
what ( though not vifably ) expanded, and 
would by that expanjon gain greater ad- 
vantage towards floating ,then the increas d 
luybtneſ: S of the water would grve 1t dif} poſs- 
tron to funck,, And 1 confirm'd this conjethure 
by a farther experiment, which at furſb was 
ut ſelf ſomewbat [1 urpriſung to theBebolders, 
For when the wax was firſt taken out of the 
cold water ,C> immediately tmmers d in the 
warm, 
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The Preface. 
warm,it would readily enough 7p pans. 
with a quill or a knife) rats d to the 
” ce puet) oy. fall down hes 
ty ſlowly then at the begining ,C after) 0 me few 
4 menxtes, if it were rats d to the u 
L- of the water tt would remain 4 floar.( And 1 
«- | have known it,when it bad remain d a while 
7 longer at the bottom, ſo [0 emerye, that if I 
a were [ure no unheeded bubbles had 
er | newly generated, and held it up tt mio bt be 
en} ſaid to emerye of us own SE 45 0n the 6- 
4- | ther fue, berny put into the cold water as ſoon 
x, | a ever it was taken out of the warm. zt would 
n= | at the very fuſt float and bring then knock d 
id | downwards it would, readily enough era 
[| the upper part of the water , but if I con- 
4 | tinu'd to ſend tt downwards about 6 or 7 
þ. | times( more or fewer) ſucceſſrvely, it would 
re | emerge every time more ſlowly then ather, 
and at length not emerge at all ven when I 
try d ut in water made beavy,by berny bugb- 
o mnfrigtdated with ſalt aud [now plac d a-. 
wt the Glaſs, Which Phenomens I had 
| thowrbt 


The Preface, 


thextht it reaſonable to expe, becauſe I 


preſum d, that the Wax being remo'y A nne- 
meduately out of the warm water, tms the 
cold, minſt require ſome tume, to looſe the 
adventttious expanſun, which the warmth 
bad grven it, and muſt be depriv'd of by 
degrees, by the coldneſs of the water ito 
which the wax was transferr d, As on the 
othey fade, there muſt be ſome time neceſſary 
for jo lutle a warmth as that of the tepid (or 
lutle more then tepid) water, to the 


WAX that addition of dimenfwons (which alſo ; 


it muſt recerve by degrees ) that was neceſ- 
7, m [ pree een of the oh 
ter, to make it float. 1 might add, that theſe 
Tryals were repeated, for the main, with 
more Bullets of wax then one, and that the 

ſucceeded far otherwiſe, when, mſtead oo 
prece of wax, we imploy'd a pos'd glaſs 
bubble in which the . nw could make 
ether no change at all, or noc able 
change of dimenſuons. And to theſe 1 maght 
add other circumſtances if 1 did not yo 


C 
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The Preface. 
ber, that I mention theſe Tryals but occaſs- 
onall [y,and to make the caution, formerly rex 


commended to the 'Keader, apyear not'to be 


t ment, foice a Hydroſtatical Expert- 
xr {EA in us ſelf may kr arab; 
rver-lookzng | web Cre es 4s "115 not 
eafie to be awave of. , 

"But by this Advernſement I would by 
no means drvert Men from berng diffidemt of 
H ical Tradmons aud Expertments, 
For, s the many Erroncow Ogemions, 
there ___—_ of - , whoſe Livy tho 
not queſtion d, but bui/t upon, 1 think ought 
to be brought to tryal, For ven whilſt I was 
concl this Preface,1 found that drvers 
even of theModerns,C* particularly a very 
learned Man that bas lately Wrien of Hy- 
droſtaticky, bave much troubled themſebves 
to render a reaſon why, funce, according to 
thetr Dofi»vme , water we not 12 watey , 


Wooden veſſels, though » « [nbftance ligh- 
ter then water, betny by Ire a2 


fil d with water, ſhould fonck and remain at 


the 


| The Preface. 
the bottom of the water :whereas jndgine this 
Phenomenon diſ agreable to what I look 
ponds the Laws of the Hydroſtanicks, I 
na confurm d in that opinion, by having bad 
the curuofut y ro make ome tryals of t, with 
40r 5 Veſſels of differing ſhapes and ſrzes, 
whereof two were of wax, which though 4 
mattey but very luttle laghter then water, 1 
could not fuck, or keep [: wack by pouring 
water into them, or ſuffermy them to fill 
themſelves at leaks made near the bottom, 
and if they were depreſſed by force or 
werghts, they, as alſvthe wooden Veſſels, 
would upon the removal of the impediment 
(and ſometimes with the cavity upwards) 
emerge. And I am Ls more ſolucntous to 
bave things im the ro aticks duly a[- 
_— he moahing of EM 
mn Liquors may bereafter appear to be one 
of the general ways I bave empls yd , and 
would recommend, for the eXaminung of al- 
moſt all ſ ort's of hanpible Bodtes, 
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JJ. | HYDROSTATICALs # 

TPARADOXES, 
Made out by I-40 


NEW EXPERIMENTS: 
” Preſemed to the " 


ROYAL SOCIETY; 
( The Lord Viſcount Brouncker being 
then Prefident, ) May 1664. | 


- 


% 


My LORD, | 
£28 O abey the orders. of the 
wY Society , that forbid the 
FE making of Prefaces and 
dis Apologies in Accounts 
v8 of the Nature of that 

which you expe& from 

me ; I ſhall without any further pre- 
amble a” raking notice , -thac 


upon 


» (z) 


mpecuſal.. of Monfuur Paſchall's 
Gral French Book, which was put * 


wto.my. hands ,*I find it to conſiſt of 
two dillinct 'T reatiſes : "The one of the 
[brim of Liquors, as he calls it ; 

. and the other of the werybt of the Maſs 
of the Atr, 

: As for this latter, ( which I ſhall 
mention firſt ;-becauſe I can in very 
few words diſpatch the little I have to 
fay of it ) Though ir bean ingenious 
diſcourſe , and containes things, which 
if they had been publiſhed ar che time , 
when it is ſaid to have been written , 
would probably have been very well- 
come to the Curious : yet I have very 
litcle'&Ke co ſay of it in this place , in 
regardrhar ſince. char time, -fuch kind 
EY riments have been fo proſecu- 
ted, ft 


cI prefume itis needleſs, and 


would "not be acceptable to repeat 
. what Manſur Paſchall has written, in 
Fe Sncaety , which has ſeen the ſame 

IP Truths 
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(3) | 
"Tracks, and divers others of thetike 
Nature, more clearly made-out by Ex- 

runents ,, which could not be made 
by Monſieur Paſchall,” and thoſe other 
Alva Men, that warted the advan- 
rage of ſuch Engines and Inſtruments, 
as have in-this place” been Treqnaagey 
made uſe of, 

Wherefore having already at a for- 
mer meetitg \given you, *by word of 
Mouth,an account of MouſiearT aſchal?'s 
Ingenious Invention, of .a pair of Bel- 
lows without vent , -. to” meaſure the 
various Preſlure of the: Armoſphares 
I remember- nothing: elſe ' that: needs 
hinder me from proceeding to the other 
part of his Book , The Treatiſe: of the 


' Equilibrium of Liquors. 319 F 


'This I find ſo ſhort ,"and fo n_ 
of the Author , that togive you all that 


1 judge worth taking notice of an it , 


would obliege me to. tranſcribe almofs 
the whole Tract; and therefore Iſhall 
B 2 ... Tathex 


: 
C x 


(4) 
rather invite -you/ to read-the whole, | 


cheh--divert you: from the. deſigne by 
culling out any part of it ;. yet if 'yau 
will not be: ſatisfied wichout ſomething 
.of more particular ,. I ſhall/ be oblig'd 
torell you, 'That.che Diſcourſe con- 
filting partly of Concluſions and partly 
of Experiments ; the former ſeemed to 
' metro be almoſt all of them. ( there be- 
ing/butfewithat I doubt-of ) conſonant 
to..the Principles and Lawes of the 
Hydroſtacicks, | But as for'the latter , 
the Experimental proofs he offers of his 
-opinions are: ſuch , that I confeſs I 
have no: mind to make uſe of them, 

.>And the Reaſons why, notwithiland- 
4ng that I like moſt of Monfiexr Paſ- 
chall's Aflertions, I declhne unploying 
his wayof proving them., .are princi- 
uw theſe, - -. | 

. * Firſt , Becauſe though the Experi- 
ments he mentions be delivered in ſuch 
a manner;:as” is uſual -in © mentioning 
matters 


— 
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(5) 
matters of 'fa&t;- yet'I' remernber"h6t' 
thar he  expreſly ſays that he actually 
try'd them , 'and therefore- he might 
poſſibly have' ſet them-down as things 
tfiat muſt [happen , upot} a juſt conf1- 
dence thathe was not” Miltaken 'infhis 
Rariocinations: And of -the' reaſona- 
bletieſs of thy'/Doubr of mine , Iſhall 
ere long have! occaſion to give ' an 
inſtance, Y {vw (31 

Secondly ,* Whether or-no Monſieur 
Paſchall ever made theſe 'Experifnents 
himfelf ; - he does not ſeem-to have been 
very deſirous, that others ſhould make 
them after him. \ For hE'ſuppoſes the 
Phenomena he buijds ripen to be prot 
duc'd fifteen or twenty foot. under wa- 
ter. And one of then requires , that 
a Man ſhould fit there with the Eid 
of a 'Tube, leaning upon his "Thigh! 
But he neither teaches us how a Man 
ſhall be enabled to continue under wa- 
ter , nor how in 2 great Ciſitern fullof 

| B 3 water 


(6) 
water, eweney- foot deep, the Expert- 
menter ſhall be-able- to diſcern the al- 
terations, that happen to Mercury and 
other Bockes at the Botrome, 

And Thindly ,. 'Theſe Experiments 
require not; only Tubes twenty foot 
long , and a.great Veſlel of ac lealt as 
many feet in depth , which will not in 
this Courtrey be ealily pracured , but 
they require Braſs Cyluders,or Plugps, 
made with-an- exactneſs,” that, ehough 
ealily ſuppoſed by a Mathemartician , 
will ſcarce be found obtainable from a 
Tradeſman, 

Theſe difficulties making the Expe- 
raments propos d by Monfueut Palc il 
more ingenious then praCticable , I was 
induc d onthis occalion to. bethink my 
ſelf; of a far more Expeditious Way , 
to.make out,, not oily molt of the 
Conclulions wherein we agree, but o- 
thcgs that he mentions not ; and this 
with ſo much mexe caſc and clearneſle , 

That 


(7) 
'That not only This Hlaſtrious Aſſem- 
bly, but perſons nomore than mode- 
rately vers din the Vulgar principles 
of the Hydroſtaticks , may eaſily: e- 
nough apprehend what is deſign'd, to 
be deliver'd , if they .will bur bring 
with ther a due : Attention \, and 
minds diſpos'd to preferre Reaſonand 
Experience to vulgar- Opinions , aud 
Authors ; - which lalt clauſe I annex , 
becaule the following Diſcourſe, pre- 
rendirg to confute ſeveral of thoſe, chal- 
lenges a right to except againſt their 
Authority, 

It not being my preſent Tasktode- 
liver the Elements, or a Body of Hy- 
droſtaticks ,-but only ten or twelve Pa 
radoxes , which I conceive to be prove- 
able by this new way of making them 
out, Iſhall, to avuid Confulton ,, De- 
liver Them i as many diſtin&t pro- 
politions 3 After each of which , I 
ſhall indeavour ina proof , or an Ex- 

B 4 plication, 


(3) 
plication > to ſhow, both that it is 
” true, and why it ought tobeſo., To 
all theſe 1hall co avoid needleſs Re- 
titions , iſe a word or two 
a he > af latum or Lemma, "7 
And becauſe 1 remember to whar 
Aſſembly I addreſs 'This Diſcourſe , 1 
ſhall make uſe of no other then an eaſ1c 
ſuppoſition 1 met with ina ſhort Paper 
(about a Mercuriall Phenomenon? 
browght in a year or two f{mce to this 
Learned Sociery , by a deſervedly Fa- 
mous Member of 
* That excellent Ma- Ss For though his 


thematician the Lear«+ 
ned Dr Wallis, Savi- fſuppoſal be "made 


lintProfedior of Ge goon occalion of an 
T9 Mngetienas of ano- 
ther Nature , thenany of the enſuing, 
ic may be calily accomodated to my 
ent purPoie: 

ka ularmor Lemma, conliits of 
rree parts ; the firit of them more, 
and the two laſt , leſs principal, 

Suppoſe 


a 


(GY) 
Suppoſe we then, C Feſt) Thatifgy, 
Mayan both Ends , and held pet: » 
lar to cbr oe EEE 
ower of them under Warcr 
paſſes an Imaginary ner Saree. 
; | which touching that Orifice is parallel 
| to the Hortzon ; and cnt: 


rallel as ro ſenſe t to che uppe 


r | che water, andrhis belaebiat abelp'to 
) | che Imagination will readily be granite, 
S Secondly , To this it wilt be confo. 
- | nant, that each part of this deſigtiabls 
ſurface, will be as much, and no More 
ox d , 2s any other equal part of-it , 
the water that is perpendicularly 
incumbent on it, For the water or 
other MR = ſappoſed ro be of an 
ubltance , as to gravity , 
and wet ep wh an equal height upon all 
the parts of the imaginary Surface ; 
nt is no _ why one part ſhould 
more pref: Speak l- 
lar of that Dunks fluid , then hip 


other 


onc 


the relt / that part muſt be dilplacd, | 
or: depreſs'd , as it happens, whena 
ſtone or. ocher Body heavier then water 
fincks mn water. For wherever ſuch a 
a Body happens to be underneath. the 
water , that patt of the imaginary plain 
that is contiguous, to the lower part of 
theſtone , having on it a greater Weight 
then other parts of the Surface 
muſt needs give way , and this will be 
done facceſhively till the ſtone arrive at 
the Boctom ; aud if, onthe ther {1de 
any part, of the Imaginary Surface be 

| le 
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(11) 
leſs preſs'd npon then all che reſt; 
will by the greater preſſure on 6 
parts of. the Surface be impel'd/ up- 
wards , till it have attain'da height, at 
c & which the preſſure (of the rais d water, 
- | 2ndche lighter or floating Body (fany 
x | there be). that leans upon it , andgra- 
y vitates cogether with it , upon: [the 
it | fſubjacent part of the Imaginary 'Sur- 
nl face) will be equal/, to that which 
1 | bears upoathe other parts of the ſame 
1a | Surface. 
= And becauſe this ſeems to-be-the 
\ aff likelieſt thing to be: Queltion'd in our 
hel} Aſſumption , though he 
ain that conſiders it atten- the Expicories » = 
of Þ| tively,will eaſily enough home ee oe ”” 
ohef} be indac'd to grant it: olewe. vile rf 
Yer I ſhall here endea- " kn Explieari- 
ons rig ts the 
vour ro Evince it Ex frft enſuing Parts 
J rimentally., - and char *** 
by no er way of proof , then the 


J ſamelimploy all along chis preſent diſ- 
Take 


courſe, 


(12) 
Take thena Cylindrical glaſs pipe; 
of a converuent Bore open at both Ends; 
tet the Tube be ſteadily held perpendi- 
cular to the Horton , the lower end 
of itbeing ewo or three inches beneath 
the Surface of a converuent quantity of 
water , which ought not to fill the 
Glaſs Veſlel that contams it, The 
pipe- being held in this polture , "ris 
manifet', that the water within the 
ipe', will be almoſt ina level with the 
face of the water without the pipe , 
becauſe the external and internal water 
(as I am wont for Brevities'ſake to call 
-them) have free intercourſe ' with one 
another by the opert Orifice of the im- 
mers'd End of the pipe : yet I thought 
- - inſert _ word almoſt , becauſe 
I ' any thing ſlender , the 
Surface of the eh nie, will alwa 
be ſomewhat higher then that of the 
water without it , for reaſons that 'tis 


not ſo necdlary we ſhould now u_— 
ales 


+ F} of = TY TR eognD 


cxpar' to an additianal , preftuxe from 


(13) 
after ; -as 'tis , that we ſhould herede- 
fire co have this taken notice of once for 
all ; 'That muttakes may be:avoided 
without a minted 
difference in heights of the Surface of 


Liquors- within pipes and / without 


chem , in caſe - they be any chang 
ſlender. 
The pipe being held in the newly 


mention d poſture , if you gently poure 
a convement Quantity of wy” = 
har 


the external water , you ſhall 

as the Oyle grows higher - and higher 
above the / wk of That water, the 
water within it , will rife higher and 
higher , and continue to do fo , as long 
as you Continue to poure on oyle ; 
which the: Reaſon ſeems manifeſtly - 
be this ;That in che Imaginary plaine 
that pailes by the Orifice of :the um- 


mers dend of For , all that is not 


withmthe- Compals of theOrifice.;? is 
the 


(1) 
pa weight of the oyle which ſwims 
the water , and Ins preſlure muſt 
Rlbe; iNCreas d, as there is more and 
more oyle poured on ; whereas a Cir- 
cular part of Imaginar lain, 
- to the Orifice of the Glaſle - om 
the {ſides of the pipe fenc'd from the 
immediate preſſure of the oyle ; ſo that 
' all rhoſeother parts of the water , be- 
ing far more gory , then chat part 
whichiacompeetuended within the Ca- 
vity of the Tube : and conſequently the 
by $d parts of the external water, are 
the equal gravitation of the oyle, 
the parts ; of the external water , 
impell dup intothe Cavity of the pt 
where they find leſs reſiſtance , t 
any where elſe , till they arrive at fach 
a height , thar the Cylinder of water, 
within the pipe ,, do's as much gravi-S 
tate uponthe eh 
ginary .. Surface , - as the water and 
oyle' together , do upon every other 


nd pete beings Ur, 


(13) 

al of che ſame Surface ogplain” 
iu achrel the former Lemma, 35 this 
Experiment , will be ſufficiently boch 
clear'd and confirm'd by the followi 
| Explications ; to which I ſhould for 
| thatReaſon forthwith proceed ; Were 
, | ir not that, {incedivers paſlages of the 
» | following "Treatiſe ſuppoſe the Aire 
- || to be a Body not devoid of weight , 
et | which yet divers Learned adherents to 
. | che Peripatetick Philoſophy do- reſo- 
e © lutely deny , it ſeems requiſite to 
e {miſe ſomerhing for the proof of this 
Truth, 

And though I think the Arguments 
we have imploy'd to that purpoſe alrea- 
dy , do\trongly evince it : yer if I may 
ve allow'd to anticipate one of my own 
Experiments of the Appendix , Iſhall 
ive an inſtance of the weight of the 
ire , not-lyable ſo much as to thoſe 
and valid objections , which ſome of the 
herPrilttorchans have made againſt __ 

| Proofs 


(16) 
Proofs, wherewich we have been 
happy , as to ſarisfie the learned ſteven 
of our profeſſed Adverſaries, 

We caus d then to be blown at the 
flame of a Lamp , a Bubble of glaſs, 
wer yrt ry var — Hen- 
cgge ich, it might be 1; 
enough tobe weigh'd in exact Sal 
oughe to be of nogreater thickneſs, then 
is judged neceſlary to keep it frombe- 
ing ( when ſcal'd up with none but ve- 
ry much expanded aire in it.) broken 
bythe preſſure of the ambient Armo- 
_ This bubble was ( like a 

eare with its {temme ) furniſh'd with 
= a5 6 laſs, at which 
it was blown , that it iy my uy 
ſealdup; and then ( the Aire within 
being by che flame of the Lamp gradu 
ally rarified , as much as convement] 
evuld be ) whullt che Body of the But 
ble was - exceeding hot, the new! 
mentioned (temme was nimbly pur intt 
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(17) 
the middle of the flame ; where, by 
reaſon of its .{lendernefs , 'the Glaſs, 
which was exceeding thin , was unme- 
diately melred ; whereby the Bubble 
was Hermetically feal'd up, 'This 
Glaſs being permitted. leaſurely to 
coole , I could afterwards keep it by 
mean hour, or a day , ora week, or 
longer , if I thoughe fit z and when I 
had a mind to ſhew the Experument , 
I put it in one of the {cales ot an exact 
ballance , that would turn , perhaps 
with the zcth, or 5cth, ora lelle part of 
a grain ; and having carefully counter- 
sd it, Irhen warily broke oft the 
I'd end, placing a ſheet of paper uit 
under the ſcale to receive the tragments 
of the Claſs : and putting wu again 
thoſe fragments , that ſcale wherein 
the Grlaſs was would conſiderably pre- 
ponderate 3 which ic mutt do upon 
the account of the Weight of Aure, 
there being no- other cauſe , cicher 
.C needfu} , 


& (12) 
needful , or juſtly aſſigrable , but the 
weight of the Aire that ruſh'd into the 


reſi{tance there then el{ewhere , by 
reaſon chat the included Aire had it's 
ſpring much weakn'd by it's great ex- 
panſion, 

This Experiment I many times try- 
ed , fometumes before ſome Virtues, 
and fomerimes before others ; who all 
allowed it to be concluſive; For here 
could not. be objected as agautt the 
weighing of Aireina Bladder , C which 
objeCtions yet I could eaſily anſwer , 
— if * were now proper) that the aire 
/ Which ponderates, is {tuff d with the 
EMuvia of him that blows the Blad- 
der , and ( belides char ) is not aire in 
its Natural (tate, buc violently com- 
preſs'd. For here 'tis the free aire, and 
m it's wonted laxity, that makes che 
Gilafs preponderace. 

And that there is a great Ingieſs of 


the 


Canty of the Glaſs , as finding leſs 


--. 
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(19) 

the external aire , is evident by theſe 
three Phznomena, The one, tha if you 
jend an attertive Ear , you ſhall plamly 
heare a kind of whiſtling noiſe to be 
made by the external aire , as it ruſhes 


/ violently | m upon the breaking of the 


Cxlaſs ; The - other , that the Rare- 
faction of the aire, ſeal'd up in the bub- 
ble, being very great, there is a great 
deal of ſpace lett for the ambient aire 
tofill upon irs admiſſion ; and the great- 

neſs of this RarefaCtion may be gueſs'd 
at, both by the breaking of ſuch bub- 
bles now kc} chen by the prellure of the 
External aire, which is not com t- 
ly aſſiſted by the Internal co refit ; and 
alſo by the third Phznomenon I inten- 

ded to rake notice of, namely, That if, 

inſtead of breaking off che cal'dend 
the Claſs inthe aire, you break it un- 
der water, that Liquor will, by the 
Preſſure of the Atmoſphere, be forc'd 
to ſpring up like an artificial Fountame 

C 2 
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( 20 ) 
ito the Cavity of the Bubble, and fall 
about three quarters of it. By which 
laſt circumſtance 1 gather , chat the 
weight of the aire 15 more confidera- 
ble then ev'n many, who admit the aire 
to have weight, ſeem to imagine, For 
we mult rot ſuppoſe, that all the aire 
contain'd in the bublle, when broken, 
weighs no more then the weight requi- 
ſite 1n che oppolite Scale, to reduce the 
Ballance to an Aquilibrium ; {mice this 
additional weight 15 onely that of the 
aire, that ntrudes on the breaking of the 
plaſs ; whuch aire, by the Obſervations 
newly mention'd to have been made 
with water, appears to be bur about 
three quarters of the whole aire Conn 
cain'd in the broken Bubble; and yer, 


according both to our Eitimate+ 


and that of divers Virtuoh, and fome 
of chem eminence Marhematicians,when 
the capacity of the Bubble was ſhort of 
two cubical Inches, (and fo propor- 
tionably 


| (21) 
tionably in other glafles,) che nice Bal- 
lance we us'd, manife{ted the rewly ad- 
mitted Aire co amount to ſome rimes 
near halfe a grain, ard fomerumes be- 
yond it, 

And becauſe one df che latt _ 
ments that I made to this purpoſe, 
with feal'd Bubbles was none of the 
leaſt accurate, IT ſhall conclude this 
Subject with the following acgount 
of it, | 
A thin glaſs Bubble, blown ar)the 
flame of a Lamp, ard ily 
ſeal'd when the cortained aire was ex- 
ceedirgly rarified, was Counterpoiz'd 
m 2-nice paire of Scales, and then the 
ſeal'd apex bewg brokenoft, and put a- 
gain mto the fame Scale ,the weight ap- 
pear'd to be wcreas'd by the re-admut- 
red aire, a pretty deal above 1; and 

ently very near, it not full 1 of 
agraine : Lally, Nh fat as 
(for 'tis no very —_— fall 
C3 


( 22 ) 
with common water , we weigh'd the; 
paſs and water together, and found the 
atter,. beſides the former, to amount: 
to 906 grains : ſo that ſuppoling, ac- 


cording to our former Ellumate, coun- 
tenanced by ſome T ryals, chat the re- 
admitted aire,wihuch amounted to : of 2 
grain, fill'd but } of the whole Cavity of 
the” Bubble , chic aire chat was in it, 
when ſeal'd, polleſling one quarter of 
that Cavity, the whole aire contain'd 
in the Bubble, may be reaſonably pre- 
ſum'd to wegha whole grain ; in which 
caſe we might conclude (abitraCting 
from ſome little Niceties not fit to be 
taken nouceof here; as elſewhere) char 
the water im our Experiment, weighed 
very lifgle more then nive hundred times 
as much as an-equal quantity of Aire, 
And therctore, though we allow, that 
in an Expeciment fo dilipently made, as 
- this was,theaire pra -xii tent in the bub- 
ble did not adequately poſleſs ſomuch 
(3 as 
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as a fourth , but about a fifth or a 
ſxth of its Cavity, the aire will yer ap- 
pear ſo heavy, that this Experiment will 
avree well with thoſe others, recorded 
in another T reatiſe, wherem we aſhon'd 
(mamero refunds) a thouſand ro one, for 
the ' proportion wherem the 


(Travity of water exceeds that of aire, 


a * 3 _k. 4 head 


( 24) | 
[717 Pe TE UE PEE Ae Et 
PARADOX. I 


That in Water, and other Fluids, the low- 
er parts are pref. s'd by the upper, 


PKovide a Glaſs veel of a conveni- 

ent height and breadth A, B, C, D, 
fll'd with water almoſt to the Top; 
Then take a glaſs Pipe, open at both 
Ends,Cylindrical, and of a {mall Bore, 
(as about the cighth or ſixth part of an 
Inch in Diameter,) Put the lower End 
o* this Pipe into clear Oyle or Spirit 
of Turpentine ; and having by Sutton 
raisd the Liquor to what part of the 
Pipe you think fit, as ſoon as it is there, 
you muſt, very nimbly removing your 
Lips, {top tae. upper Orifice with the 
pulp of your finger, that the rais'd Li- 
quor may not fall back again: 'Then 


| taking 
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taking the Pipe and that Liquor out'of 
the Oyle of Turpencine, place it per- 
pendicularly in the Claſs of water, fo 
as that the Surface of 'the Oyle in che 
Pipe be ſomewhat higher then that of 
the water without the Pipe ; and having 
odone, though you take off your fin- 
ver from the upper Orifice of che Pipe, 
the Oyle will not fall down at the lower 
Orifice, though that be open, but will 
: remam ſuſpended at the ſame height, or 
1 near there abouts, that it retted"at 
- | before, - &7 | 

n Now OQyle of Turpentine, being a 
id | heavy Fluid, does, as ſich, tend Fake 
it |} wards, and not being {topp'd by the 
»n | Glaſs it ſelf, whoſe lower Orifice is 
he | Jeft open, it would certainly fall down 
re, | through the Pipe,if it were not kept ſuſ- 
zur | pended by the preſſure (upwards) of the 
the | water beneath ic, 'There-appearing no 
Li-} other Cauſe to which the Efle& can 
reaſonably be aſcrib'd, and —_— 
| tuffict- 
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fafhicient togive an Account of it, as we 
ſhall preſently ſee. - For that it is noe 
any contrariety in'Natuce, betwixt the 
oyle and the water, as Liquors that will 
not-mingle, is evident from hence, 'That 
if you had remov'd your finger when the 
Pipe was not ſo deeply unmers'd in the 
Claſs, but chat the Surface of cheoylin 
the Pipe was anInch or two more ele- 
vated above that of the water un the 
Glaſs, then im our preſent caſe we ſup- 
poſe it to b#; The Oyle, notwithitan= 
ding its preſum'd contrariety to water, 
would have freely ſubſided in the Pipe, 
eill it had acrain'd an 91.07 = of 
preſlure with che External Water, 
The Reaſon therefore of the Phaz- 
nomenon ſeems to be plainly this, Sup- 
poling the imagmary barfice, on which 
a gp the pipe P & leans, 
tobe G H.If that part of the Surface,on 
which the Oyl leans art 2; beas much, 
and no more chargedy or preſs'd upon 
| _ ——_ 
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by the weight of the incutnbent Cylin- 
der.of Oyle RX, then the other parts 
of the a4 umagwary Surface':G H . 
are by the water incumbent on'Them, 
there is no-Reaſon why that part at RN 
ſhould be diſplac'd, either by being de- 
preſs'd by the weightof the Cylmderof 
Oyle X &,, or ras d by the.equal-pref. 
ſuxe of; water upon» the other parts of 
he Superficies GH, -/ | 
| ) And that this ZZqui/ibrium, betwixt 
he Oyle- and the Water, is; the true 
cauſe of the Phenomenon, may be con- 
firm'd by obſerving what happens, if 
the altirude of extherof the two Liquors 
be alter'd in Relation to the other, 
And (Fwrſt,) we have already taken - 
notice, 'T'hat if the Cylinder of Oyle . 
reach in the Pipe; much higher then 
that of-the Surface-of the water, the 
oyle will deſcend :-*Of whichthe Rea- 
{on is, Becauſe the deſ1gnable Surface 
G H, being more charg'd at '2;then 
| any 
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7 where elſe, the part ©, beirg una- 
ow reſiſt ſogreat Fireſſ re, nol ne- 
ceſſarity be thruſt out of place by the 
deſcending oyle, 

Secondly, This fubſiding will conti- 
nue bat-till the Surface of the Oyle in 
the Pipe be fallenalmott as low as that 
of the water without the Pipe ; becauſe 
then, and not before, the parts at @ are 
but as much preſs'd by the oyle, as the 
other parts of the Surface G H are 
by the water that leans upon them. 

Thirdly, "Tis a concluding Circum- 
ſtance to our prefert purpoſe, "That if 
the OQyle and Water being m an Afqus- 
libriym, you gently lift up the Pipe, as 
from @ to S, the depth of the water 
being leflend, the oyle in the Pipe "_ 
grow praponderant, and therefore wt 
tall 2 Drops or Globuls, which by 
the greaf& Specifick Gravity of the 
water, will. be buoy'd up to'the Top 
of the Liquor, and there floto: And 


(rl 
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{till as you lift up the Pipe higher and 
higher,cowards the Surface L M, more 
and more of the Oyle will run our, 
But if you itop the Pipe any where an 
its Aſcent, as at S, the Efluxion of the - 
oyle will likewiſe be ſtopp'd. And at _ 
the imaginary Superficies, F K, as by 
Reaſon of the ſhallowneſs of the water 
from L to 7, or Ml to K, the preſſure 
of the water upon the other parts of 
che Surface is not near ſo $reat, = 
was upon the ce G H, where 

water ere deinh : Sobyrca- 
ſon of the proportionate Effluxion of 


_ the oyle,'whil'{tthe Pipe was lifted up 


from 2 to S, the. remaining Cylmder 
of oyle po 4 Fn p not able 
to preſs that part © uperficies 

4 more Qvccgly then che other parts 
of the ſame Superficies,are preſt by the 
water Incumbent on them. And if che 
Pipe be lifred up till the lower Orifice 
be almoſt rais'd ro; chat is, almoſt 


—_— -_ 4 
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as high as the uppermoſt Surface of the 


water L M, ſo much of the oyle will, 
for the Reaſon already given, run out, 
that- there will ſcarce be any left in the 
Pipe 7 F. 

Fotrthly, But if when the Pipe reſts 
at the Surface. G H, where the oyle is 
man-Aqalbrium with the water, you 
ſhould inſtead of lifting it from @ to S, 
thruſt it down from & to O ; then the 
External water would not only fuſtaine 
the oyle, but make ir aſcend inthe Pipe 
tora height equal to the diſtance E G ; 
and forthe Pipe will containe beſides a 
longer Cylinder of oyle AX IV, a ſhor- 
wer one of water A O, , For the pipe 
being transferr'd from the poſition P 2, 
' to: the pulition'O N, there is a new I- 
maginary Surface'E F, that paſles by 
the lower Ortfice of the Pipe, Now 
the part of this Surface at O will not, 
by ee Incumbent oyle alone, be preſs'd 
as-muc\ as the other parts of Pry 

ur- 


/ (31) | 
Surface are by the Incumbent water, 
For the oyl alone was but in /Equi/tbriune 
with che water, when it was no deeper 
chen L G, hy that the other 

rts of the Superficaies E F, bei 
4-4 preſs'd ny the water, = 
the partat O by the oyle, the oyle muſt 
give place, - and be buoy'd up by the 
water, (which, if it were not for the 
weight of the oyle, would be impelKd 
up irto the pipe full as high as the Sur- 
face of the External water) till the pref 
ſure of the admitted water O &, and 
_ ylinder of oyle >a. ; do both to- 
gether gravitate as much u 
O, as aq” of the 0G. 
does u the other parts of the ſame 
or E F. 
Fifthly and laſtly, "T's ver - 
able cowhat has Kb delivere —_ 
wg the Equihbrizm of the oyle and 
water in the pipe P &, that the-Sar- 
face X of theoyle inthe pipe, will-not 
be 
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be of the ſame level with L M, that 
of - the External water, but a little 
higher than it, For though the (len- 
derneſs of the Pipe do ſomewhat con- 
tribute to this Effect, yer there would 
be an inequality, though not fo great, 
berwixt theſe Surfaces upon this Ac- 
count, That oyleof -Turpentine being 
m $pecte, (as they ſpeak in the Schools) 
that is bulk for bulk, a lighter Liquor 
than Water , it is requiſite that the 
height of ir, incumbent onthe part &,, 
be greater than that of the water onthe 
. other parts of the ſame Surface G H, 
to-make the preſlure of the oyle on the 
part it leans. upan, equal tv the preſ- 
fure of the water on the other parts of 
the Surface, And if the inequality 
were greater betwixt the Specifick 
Graviti's of theſe ewo_ Liquors, the 
ties berwixt the Surface X, and 
the ce LM would be alſogreater, 
as may be try d by ſubſtituting for com- 


Mon 
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mon water,-oyle of Tartar per del:qne- 
wn, which 15 a ſaline 73.308 ——_ 
heavier chan it. And that, in cafe the 
Pipe . contame not a lighter Liquor 
then the External fluid, the Surface of 
the Laquor inthe Pipe will not be high- 
er than char of the Liquor withour-it, 
we ſhall by and by have opportunity to 
From whar has been hitherto ſheweu, 
we may ſafely infer chePropoſit 
on whoſe occaſion all this has been te. 


with the External water;and ſince being 


lifeed upin the water, as from Q-toF, 

the oye can'no longer be kept faſpen= —» 

ded, butby irs own gravity will runne 

op (ince, in a word, the 

er the warer is, the greater weight and 

preſſure is requir'd in the Cylinder of 
'I D 


oyle, 


(24) 
oyle, tobe able ro countervail the pref- 
fare. of the water, and keep it felt trom 
beirg lifred up thereby 3 there ſeems 
no caufſe to doubt bue that the parrs of 
the water incumbent on the Superficies 
G HB, do more- preſs that Superficies, 
than che parts of the water contiguous 


water- that are under the uppermoſt 
Surface of it, 'are preſs'd by thoſe of 
the fame Fluid that are directly over 
then : (As weſaw alſo that the upper 
parts of theoylc,whul (t nw > was jn 
raifvg from 2 20S, depreſs the lows 
er {o much, as ts force them que out 
of the Pipe ;: there being in theſe caſes 
reaſon why-che lowermalt parts of 
Liquor ſhould;preſs more, . or have a 
i Endeavour againit any other 
Liqpax (or any other Body) the higher 
che Liquor incumbent reaches, if theſe 
inferiour parts deriv'd their pefſure on- 
ly 


f 
T 
T 
nm 
"£2 
at 
&s 
of 
2 
Gr 
ICT 
eſe 
M- 
ly 


(35) 
ly from cheir own particular Gravity; 
(which is ro greater then that of 
other Homogeneous parts of the Li- 
quor\and therefore they mult deriye the 
great force wherewith they preſs from 
the werght of the Incumbene parts', 
which conſequently muſtbe allow'd tb 
preſs upon them, 1 
But before I proceed to the follow- 
ing propoſitions, it will not be amis 
to mention here, once for all, a few ad- 
vertiſements,. to avoid the neceſſity of - 
repeating che ſame things the ſequd! 
the Diſcourſe, 18 bs 
And Firſt, What is here ſaid of 
preſlure of the parts of water upon one 
another, and the other Aﬀections thar 
we ſhall attribute to ic, ur the following 
paper, are to. be apply'd to heayyBluids 
m, general, unleſs Ub ſhall appear 
ſome particular Cauſe of excepri 
ome of them in particalar Caſes, © . 
Setondly, Whereas I lately, —_— 
2 tea, 
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&d; That the inequalicy betwixt the 
Surfaces of ACOple im the Fipe, and of 
the External 'water, was in part to be 
uſtxib'd to rhe (lenderneſs of the Pipe, 
t be-mploy'd m theſe Experiments , 
I dit for thi cauſe, chargwhateverthe 
Reaſon of ir be; twhich we need tor 
here inquire after,) we are aſlvr'd by 
Kiperichce, 25 we have elſewhere 
frewn, Thar when Glaſs pipes come 
- be Nender; warer 2nd many orher 
irs (chongh not Quickſilver) will 
[omar en a ghee Surface then 
that of the ſame Liquet Without them, 
and this inequality of Surfaces ras far 
Uwe have yer'try' dV increaſes with the 
arm rd bas he pips: * But chis, Us to 

ovr preſent Expernnent, is a miltber of 
fo Uetle trorntie, That it may faſfice 
have intitnared thatwe did notayer- 

"DOE; 7 

Thirdly, Wherefore, norwithſtand- 
ing this liethe inconvenience of ſithder 
Glaſles, 
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Glaſſes, we think'ic Expediene to im» 
ploy ſuch in the following Expery7 
ments, becauſe we found, that in thoſe 
of a wide Bore , ypan ſuch little ine- 
qualities of preſſure as are not cafily ro 
be avoided, the oyle and water will paſs 
by ove another in the Cavity of the 
pipe, and fo ipoile the Experiment, 
which requires that the oyle within'the 
pipe be kept mn an tire and dulluift 


Frurbly, Common oyle and water, 
or any other two Ligue that wyll not 
. mingle, may ſerve the turn in-melt of 

e Experiments; but we rather chuſe 
oyleof Turpentine, becauſe it 1s light 
and thin, clear and colourleſs, and may 
be cafily bad in quantities, and 4s not 
ſo'apt to ſport ones Cloaths, or oblit- 
nately to adhere to the porous Bodies it 
Chances to fall on, as Common, and 0- 
ther. expreſs'd oyles. | And for their 
fakes to whom vis dens is offenſive, 

3 


we 


_ 
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we preſently correct it, by mingling 
with it a convenient quantity of oyle 
of Rhodium, or ſome other Chymieal 
oyle that is odoriferous, 

Fifibly, Oyle of Turpertine, though 
it be not reckon'd among. the faline 
Menſtruums, will yet (as we elſewhere 
note) work aponCopper, and fo by di- 
veſting it upon crude filings of that Me- 
cal, we obtaine a deep green Liquor, 
which may be made uſe of inſtead of 
the Limpid oyle, to make the Diſtin- 
Etion of the Liquors more conſpi- 
CUous, 

Sixthly, Ard for the ſame purpoſe 
we often uſe inſtead of clear water, a 
{trong DeccEtion of Brazill, or Logg- 
wood, or eHe Red Inck it felf, I ay, 
a from, Decettin , becauſe unleſs the Li- 

r be ſo deeply tivg'd, as to appear 
CQuS 111 the Glaſs when it ids 
-znto the flender.pipe; its'Colour will 
- be ſodiluced;as 4 1. ihs diſcernable, 
Sevemtbly, 


(39) 
Sevembly, In the ſhapeof the Glaſs 
Vellel,we need not be Curious; 
that of a wide Mouth'd Jarr, expreſs. d 
in the Scheme, be for ſome ufes more 
convenient than other ſhapes. * 'The 
depth of theſe Gilaſles, and the lengeh 
of the Pipes mutt be derermin'd by the 
Experiments, about which one means 
ro umploy them, To make out the 
firſt Paradox already.prov'd, a Glaſs of 
about five or fix Inches deep, and a 
Pipe about as many Inches long, will 
ſerve the turn : but for ſome others of 
the following Experiments, call Cy- 
lindrical Glatles will be requiſite ; and 
for ſome, Broad ones likewiſe will be 
Expedient. 
Emybibly, One muit not be diſcou- 
rag'd by . cor being able at- the firſt 
or ſecond times, to ſuck up oyle of 
Tuurpenine tothe duc height, and ſtop 
ic with ones finger from rela 
one muſt try 5a, and again z £ 
| 4 
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ally ſince many 'T ryals of this kind may + 


be —cmond a few Minutes : m_ » 
Beginners 'tis a ſafe and 
not the ſhortelt way, to fuck up 
more Liquor then one judges Fill 7m 
needfu] ; ſe having fll'd Fache Pipe 
to that height, you may by letting mn 
the Aire warily and (lowly, between 
Os Orifice of the Claſs o_ the pulp 
your finger, fafter ſo much Li 
_= out of che Pipe, as wall nw or 
it to the height you deſire ; and there, 
by cloſe (toppuig the Orifice with youg 
finger, you may keep it fuſpended 2s as 
long as you pleaſe, and immerſe it to 
any Heterogeneous Liquor, and take 
it out again at pleaſure without ſpilling 
any of it, By which (light 
alone, lcandeciine ſeveral Difhculties, 
and do many things, which, according 
to Monhenr Paſchal's way, requize a 


vreat deal of Trouble and Apparatus 
to be perform'd, * 


Laſtly, 
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{y, In ſuch Experimencs where 
it —— That there be-a con. 
 liderable diſparity berwixt the wwoun. 
muugled Liquors, we Way (as iSabove 
untmated) initead of fair water, inploy 
Oleum Tartari per deliquium, and wge 
it with Brarzill or Chochineele 3 from 
cather of which, bur elpecial] y from 
ene lacter, it will obtaine an , 
deep Redneſs: and where one would 
avoid (trong ſents and oylinels, he may, 
if he will at the Charge, unploy 
oyle © Ines deluyptum, inſtead of 
Ir water, and ighly Rectified Opirie 
of Wine, antead of oyle of Turpentine. 
For theſe ewoLiquars though they will 
both "readily mingle with water, will 
not With one another ; and i 


if 
quantity of ſome other Li 
be ſbſlcured for 
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of Sea-falt, and filtered through Cap- 
:”* this Brine being near abour as 
wid 25 common water, and farre 
; heavier than it. And for a Curiolity, 
we have added to the two lately men- 
tioned Liquors (oyte of Tartar, and 
Spirit of Wine)ſome oy! of Furpeneine, 
and thereby had three Liquors of difte- 
cent Gravities, which will not by ſhak- 
ing,be brought ſo to mny /e,as not quick» 
ly copart again,S& retire each within its 
own Surface ; and by thruſting a Pipe 
with water in the bottom of ir (placing 
alſoones finger _ the upper Orifice 
betieath the Surface of the towermol 
of theſe Liquors,» and by opportunely 
raiſing or depreſhrg it, one may ſome- 
what vary the Experiment 12 way not 
unpteaſanc, but- explicable upon the 
famegrounds with the relt of 


wpamerna mentioned in-this Diſcoorſe, , 
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DTEIEEELSD ELELRY 
PARADOX. 11, 


That a liyhter Fluid may gavitate 6 
wergh upon a beaveer, 


] Know that this is contrary tothe comp 

mon opunion,not anly of the Schools, 
but ev'n of divers hodiern Mathemartici» 
ans,and Writers of Hydraltaticks;ſorne 
of whom have abſolutely rejefted this 
Paradox, though they do but doube of 
the truth of the former. 

Bur when I conſider , that whether 
the cauſe of Gravity be the pulſion of 
any fuperior fubſiance, or che I- 
Cal attraction of the Earth , or whar- 
ever elle ic be, there is in all heavy Bo- 
wes, as ſuch, a conſtant tendency to- 
wards the Cece, or lowermaſt parts 


of the Earth ; Ido. not ſoe why. that 


tendency 


44 ) 

or endeavour a de- 

'4by the interpoſitian of any o- 
xy a pF: cur what would 
otherwiſe be the cftoCt of that endea- 
vour , namely an approach towards 
the Cenere, may be hindred by another 
Body, which being heavier "ou it, 
obtams by its greater gravity a 10wer 
lace ; bue then the lighter Body ten- 
ding downwards, mult needs preſs up- 
on the heavier that (tands un uts way, 
and muſt together with that heavier 
ppon whatever Body ut 15 that 
iſting of the urted gravitics of the 


tothe 'T 
thas, in ach Caſes, it is yot-to be __ 
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ſidered as a heavy;but as a 

But tothis I (iran oboe 
ReſpeRt of the heavier Liquor ; che 
leſs heavy' may in fome ſerce'be ſaid 
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zaro the cavities of the pipes. 


we ſappoſe the pouring on of the oy| ta 
be xorencileupeened uppeemoſt ſurface 
the oy! be raiſed toG H, and that of 


js ae was depreſs'd to: K; 


( or thereabours, } an 1maginary ir; 


paſling along che lower Orfices 
pipes 5 Ifay , the tinted waters: un 


ought to have their upper- 
in grate, here 

antes the, great: mequa 

cheixBores Forthat pare ofthe Surface 
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"And Secondly » Thar throughout all 
this Diſcourſe, 4h particularly in _ 
I 2 Expli- 


_ 
xiof this Paradox', we fup- 
that the (lerdereſt pipes, 
iniploy>" tour rheſe Experi® 
: of ry finder 
exceeding ima ; IF (hias] I eaſe hey 
Ape l, "allowance be tnade in 


REIT for this property ,” That 
will rift" them to @ greater 
if; hen ear} be atrribured to the 
bare 1 Arne en 
hee # Gl Bur chis difference 
15 mtr) 0 
Po That'we may ſafely neglect 
#5 hereaftet we'mnean to do ) now 
rakeri os amp th it for 
rofl 9 
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tee HBCE, " And thierefbre the whole 
bottom; D C , will, have a . greater 
weight incumbent on it;rhen that of the 
whole water 4 B C Dz which 
MABCD a rebtateular Body) 

would be abſurd, And by the ſame Il - 
way of ma evince, That a 
he- Bowen ff lin no leſs a 

"then that of the water G HFE, I - 
ſo,ſince is ſullaing nercher a greater | + 
weight, wor alcls, u,moalk fulkew. zuit 
Yar G9, ay the gn 
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:2 Bot thadorgerrh add, :Thas the 
faſt {parr'of: 'ouy Paradox” will hold, 
.not otity-whien 'the water,' rior i 
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For further Confirmation of »thisg 
lets | we 


015) 
we caus'd to be niade'OS phat it6 
ſhapd;” chat one of the” legs (which 
were -prallel, and-of the ſame; Bore.) 
had in” the? midſt of ira Sphieteof 
Glaſs; ſave-thar it cofrirrumicated with 
the order lower} rrigte# 3 om" ſame 
| Pad 1-200 
:Aig the oniform leg of the 
we put 2 coniveruent quantity”: Fol 
of 'T urpentine; arid* ito the other,-as 
much water as fill'd nor only: The-fow- 
er part of it, but the Globular 
Aid” yet we did not find; thatall this 
water was able to'keep up che oflem 
the uniforry leg, at' a" 
then if che lep that contain'd'the' water 
had been difbrr to0-4'2s-muchof the 
water inthe Globe, as'was:not direCt- 

7 over the lower Orifice of ir," —_ 

upported by the lateral parts (if E 
focal! chem) of che fameiGlobe, 
if char leg were;"inſtead Ces 
3 withyc FO the utuform'lep wich 


5 water; 
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about 14 times a beavy as the other} 
did require: So thay; pentS 
that,” forall the mo 


opon- ; 1roronrh PAC. 
EC Spry wamenpoyary as was 
plac ditcetly prey eher- lower Qrifice 
of thit laid Carizyif, So char Hh; 


and larera} parts of thar dixroury, 
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AAA Eco Hou 
was as-arregularly ſhap'd, as 
get it, blown ; being PLE places: 
much broader, and-in ſome much nar- 
rower then the lower Orifice of it. 
And theſe two lait nam'd* pipes, had 
their upper ends'{9 mſerted ito holes, 
made fit for them. in' a broad piece of 
Cork; that, whenthey were ummers'd, 
they made nat right Angles, but very” 
oblique ones, with the Horizontal Sur- 
face of the Liquor, 'The other Glaſs 
likewiſe, which conſiſted- of a great 
Bubble, and two oppoſite pipes, was 
faſtened to the fame Cork, which ha- 
ving before hand been made 2s a 
wide” mouth d glaſs of a epth, 
and half fall'd - _— rj: | 
as 2 le into the mouth of the ſaid 
glaſs, ſo that the water aſcended a pret- 
« fy into cach of. the three pipes by 
_ ower Orifices, —_—_ as well as 
upper we left open.; Then a good 
antity of oyle of Turpentine be! 
ys eee. pant ene 


_ WP 
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pour'd into the ſame Veſſel, rhirough 


a funnel, the water was by the incum- 
bent oyle umipell'd up to the height of 
2 or 3 Inches 1n each of the three pipes, 
Which argaes, that, notwwichſMdhain 
cheir being ſo unequal in bigneſs , and 
ſo irregular im ſhape,(inſomuch that we 
gueſs'd one of them was 10 or 12 times 
greater in one part, then in another, 
or then it was even at the Orifice) the 
water, contam'dineach of them,preſs'd 
upon its lower Orifice no more (1.do 
not add, nor no lefs) then it would have 
done if it had been a Cylinder, having 
the Orifice for its Baſis, ard the per- 
pendicuJar _ of the water and oyle 
above, for ics height, For incafe each 
of the pipes had contein'd but fach a 
Cylinder of water, that water would 
nevertheleſs have had its v | 
Superficies ar che fame height : ard 
on the orher ſide, it would have been 
impell'd up beyond ir, if its weight did 


nor 


(it) 
hot as ſtrongly endeavour to depreſs 
chelnghediany ſubjacent water,as the 
preſſure of the External fluids endea- 
vour'd to impel it up. - 

And ſince the height of the water 
was abour the ſame inthe ſeveral pipes, 
though ewoof chem, being very much 
iclin'd, contain'd much more water 
then if- chey were ereCted : yet by the 
ſame way of reaſorung wemay pather, 
That the imaginary plain, 'p ms by 
the immets'd Orifice of either of rhefe 
inclining pipes, ſuſtain'd vo more of 
preſfure, then ic would have done fron * 
a ſhorter Cylinder of water if treCted. 
And indeed; in all theſe caſes, where a 
pipe cirher is broader in other places 
theriatirs lower Orifice,or iiclin Catiy 
way towards the Horizon, the weishe 
of the concain'd Liquor is not all ſup- 

| oy Liquor or the Body con. 

$ to rhie lower Orifice, bit part- 
ſy by the ſides of the pipe it ſelf, And 
K 2 


theres 


C 432 ) 
thesecore if, when in a (lender pi 
have brought + pared ofolof Donn 
to be man Equilthrium with the 
water, wa i the Experiment be- 
longing to che firſt Paradox ; If, 1 ſay, 
when this is done, you inclive the pe 
towards the ſides of the Cilaſs , pee 


may indeed obſerve the Surface of the 


oyle 1 in the pipe to be, as before,a lictle 
tugher then? of thewater without it: 


But. a ſhall likewiſe ſee, That,though - 


the of the pipe were nor thruſt 
depr note wr yet there will be 
deal of water got up into the 


2 becauſe the oy|enot leaning now 
upon 


the water Ar it did before,but 


partly upon the water, and partly upon 


pipe,its reupon the ſubjacent 
eta elen'd;and chere 
by theextemal water whole is 
not dimuniſh'd too, is able to unpel 


Saopls and intrude for a little way into 


BurifyoureereQthepipe,the 
oo CE 
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19H; 
erted upo jacent water, it will 
be able to depreſs,and drive it again out 
of the Cavity of the pipe. X 
And to this agrees very well what we 
further try das follows : Werauled-3 
5, to be blown (ſhap'd as the 
adjoyning Figures; one having 
in it divers acute Angles ; the other be- 
ug of a winding formlike'aſcrue or worm 
the Lumbeck ; and the third very ir- 
repnlarly crooked;and yet each of cheſe 
pipes having all irs crooked - and 
of ies (treight &ereCted parts,fal'd 
with oyl of Turpentive; being thruſt ro 
a convenient depth under water and un» . 
ttopp'd there, (afte? che manner alread 
often declar'd) we found, that, a 
ing to our Paradox, the ſurface of the 
lein the pipe was higher than thatof 
water without it, as much as-it 
oo been in caſe hy pipe had 
ighe, (as we try d by placing 
by the' crookedelt of dn a {treighe 
pipe with oyle un ieyhough the quantity 
; 


Fig, 1, 


of 


(134) 
of the oyle, inone of theſe*pipes, were 
three rimes as much as would 
ve ſufkc d,if the pipe had been firaitz 
So that this ſurpluſage of oyle jo _ 
upon the tubjacent water, (for 1 
| Mat ru2va ſo, the oyle would have run 
out of the pipe.) And I remember, that 
lifting upas much of one of theſe crook. 
ed pipes, asI thought fit, ſomewhar 
te Surface of the water ; when 
the Superficies of the oylein the pipe 
was not above half an inch higher then 
that of the water without it, I eſtimated 
that the crookedpillar of oyl;corain'd 
in that part of the pipe which was above 
the Surface of the water, was about 9 
or 8 Inches long, So true is,that the 
preſlute of Liquors, cortain'd in pipes, 
mult be computed by the perpendicu- 
lar that meaſures their height, what 
ever be their length or bignels, 
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SCHOLIUM 


FHE Learned Stevings , having de- 

monſtrated - the Propoſition . we 
lately mention'd out of him, ſubzoyns 
divers conſectaries of, which the truth 
hath been t more. queſtionable, 
then that of the Theorem 1t ſelf, And 
therefore he thought TY add #3 kind# 
of Appendix to make a Paradox, 
which ſeems to amount. to this. ' T hat 
If, an the Cover of a large Cylundrical 
Box, exactly cloſed, there be [- 
cularly erefted a Cylindrical Pi | 
at both ends, and reaching to Ta 
vity of the Box z this Inſtrument being 
fll'd with water,the cixculdr Baſis of ic 
will ſuſteine a preſſure,equal to. that of 
the breadth of the Baſis and height of 


the Pipe, 
TO K 4 I 
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I choſe thus to expreſs this Theorem; 
[which might be,accotding to Stevinur, 
propos'd m more geheral rerms,) be- 
cauſe this way of expre;hing it. will beſt 
ſuit with the "lier Experument, 
and may conſequently facilitate the un- 
- underftanding of the Paradox, Bur 
though the Learned Strpames's aims 
were to be commended ; who 


this Propoſition doubted , ſeems to © 


have had /a great mind to give an Ex- 
perimental Demonſtration of it, and 
therefore propoſes no leſs then five 
pragmacical Exerc les ( as he calls 
thee) ton to oF out wy truth of what 
he aflerts; yer inthis Hehath been ſome- 
what unhappy, chat charEx 
which alone (for ought I cai find) bas 
been ery'd of all the five, is rejected as 


Opens by thoſe chat profeſs to 
rpoſely made tryal of ie. And 

mh _ of x" fculey <« 

x+ yo a practical examen , 

[ 


1 


thoſe 'T'rya&*himſelf ; "rather then'ſet 
down the events, he ſuppos'drhey muſt 


| cable, we are itiduc'd by irs 
of ror Clearneſs to” prefer x4 to 
cv he propoſes 66'the fame puc- 


e, | 
We provided then # veſcfof Eaton, 
of the higure exprefs'din + 
the Scheme, and furnifſh- See Fig 12 
ed it with a looſe Bottom +34 
C D, made ofa flat piece of wood co- 
ver'd with a ſoft Bladder and greas'd on 
the lower ſide neer the edges, thar lean- 
ingon the rim of wood GH,comiguous 
every where tothe inſide of the Laton, 
it 
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os a. long (trig, 
tme- uſc here. 


he. Inftrument 
ured an a» 


ndes: * The 
_ __ — we took 
ſtring, one of whoſe 


Fae 4 page 


OLE Utes neo the op \_/ 
aluc-ſcale, rillae hoſe weights | 
up the fallc CD from |* 


th Rin GH; and, ener, 
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been actribu 


1s 


not anſwer what the readinfof Stevi- 
wes might make a man expect; yer 
further pfolecured , 


ith certainty, will perhaps be 

z difficulter 'Task then ar firſt 
þ on would Ne ber 

p | lative iy taken 
mack "rae 22 whoſe "Theory has 
not ps yet been clear'd, be- 
cauſe of the difficulty that will be 
found in PraCtice by them that ſhall go | 
about to make Stevinus's Experiments, 
or others of that fort with all requi- 
| \ fire 
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PARADOX VII, 


That a Bedy immers'd in « Fluid, ſu- 
ftatns a lateral preſſure from the Fluid ; 
and that increas 'd; as the depth of the 
tmmers'd "Body, benrath the Surface of 
the Fland, merea[eth, 


'T Hough I ſhall not wonder if .chis 
opolition ſeems ttrange enough 
to molt Readers: yet I think I could 
make it out by ſeveral wayes, and par- 
ticularly by one that is plain and calle, 
being but that which follows. 
Take then a ſlender Claſs pipe 
| (like chat imployd about the 
Fig. 13, Ad 
firſt Experiment;) and cauſe 
it tobe bent within two or three Inches 
of one end , fo that the longer and the 
ſhorter 
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(97) 
ſhorter legs,E F and FT,ma 
emis <1 a right Angle i F: 
RE po Meat T de ſack 
oyle urpentine , ſu 
the Syphtki <4f1 may fo call ity as 
much ef theLiquor, as will fill 
ſhorter leg , reach rwo/or 
Inches high in the longer; chav niagtly 
ſtopping thie u Orifice w 
Janine che lower art oft 
G us ds; Walls, .1 fuch maniier a4 
that the lotiger legEF ma »," Carme—tb 
ſenſe .righr Argles with, B) the Hori- 
zontal Surfaceg,of, the water , and the 
ſhorter leg F G may be ſo far d v'd 
+ under that Sure, Thar a K, the Su- 
—__ oyle in the | 
but a little Bb then 4 I 
the exrernal water, Then, renovire 
your finger, you may chſerve , That 
the gyle in the Sy will cofitinue 
wich] ſe or 10 charge) in irs fotmer 
y Whore pears Ob 


ly char 
of the oyl at that Orifice, notwithſtand- 


mg the preſſure of a 2, FP ang 
Cylunder or oyle that would drive it 


our, 
And that this preſſure of the per- 
icular' Cylinder doth really urge 
the oyle in the ſhorter leg to flow out ; 


9.07 learn by flowly lifrng th 


( without Cu. 46 nr 4 


) rowards the 
water, For as the lower what 


nearer and nearer to that Surface, ( to, 


which, as I newly intimated, it is\ 

to be kepe parallel) the oyle in the 
Horizoncal leg will be Iriven out in 
_ , by the \preſuee of the othet oyle 


r leg, 
That hkewiſe before you begin to 
raiſe the Syphon, the lateral preſſe 


of 
- 


of * 0 Paz 


— © _____$} £©U<Kl« u<c 


0) 

Ag ale i fuck Eopecimene 
of it 13; ar” cat W | 
near about the ſame with what would 
be the icflar preſſure of aCy- 
liudec of water,reaching from che ſame 
Orifice G (or ſome parrof ir) to the 
top of the water, may be garher'dfrom 
hence, Tharxhe Suctace of the oyle in 
the longer leg will be alizle higher then 
that of theexcernal watey As (by reaſon 
of the o'zen mention'd 
ty of che oyl):er would bezit we 
That a pipe of (Gilaſs of theſ 
and reachuig ro:the' top of the ayers 
bemg ficred to the Oriize of the 
xontal-Leg:(as intheaunex'd ggp-ehid 
er G'H) werefill'd wich wares; 
"And, eo makeoue the latzer part of 
abu mtr" 


(296) — 
quite Que. 'of che;ſhorrer)Jeg)ineo the 
lovgex and if you chruſb 1t::yer dee- 
ptss-7you may: obſerve char the lon- 
oeleg wits will adeita Cylindeg of water, 
upati aviuch;thatrof oylewall ſwim ; 
the whole oylce; alone being unable to 
coutterballavee rhe rs.” preflure of 
che: wares at ſo-great a depth 
By which liſt ca y>"ne eli it ap- 
pears, chat - water / has : alſoa lateral 
pRaſlpre againſt water it ſelf; and char 
uitxeas'd according toirs depth ; ſince 


_ othetwiſerhe external water: could not 


that in the RNs" leg « the 
yphon,; into: the. perpendicular leg; 
to doe ſo;ir mult furmouncthe 


ir charmuſtbe hereby vi = 


ly rats'd-in/the faid perpendicular 
But if you gently raiſe the Syphon 


again, the lateral prefl ure- of the Wa- 
ter againſt-the ro 'd Orificebeing 


WS 7 


or refiltance of the whole cylin: 


duniniſh'd, (according UE Woes 


PIY : . | 
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(4) | 
of that Orifice'G from the Horizontal: 
Surface, AB, comes to be leflen'd,) 
che prevalent oyle will drive our the: 
water , firltout of the Longer leg;/and: 
chen out of che ſhorter, and wiltar 
lengeh Aow ont. in drops -at che im-- 
mers'd Orifice, and thence emerge to 
cthe'Top of the water,» i 71 7 
Beſides, whenche oyle in- the Sy- 
phon does [Juſt counterballance the 
external water, if you keep'the ſhorter 
legparallel roche Surface of the was 
cer, 4;>movethe Orifice of it this way 
or-that way, and. place it nearer-or 
further. off from the*middte or from 


the ſides of the Glaſs, ( provided you 
keep italways atche famedepelrunder” 
-the water,) you'l find che oy| ui the 


longer Leg to-continue as to ſenſe) at 
the ſame height: Whence we maylearnh 
(whar" have: not yerfoundmertion'd> 
dy any” Writer,) That,cev'n in; rhe 
midſt of che water, we may -ſuppoſe@ 

L+*2 pillar 


_ 


(14) 
fllerof watergofaBeſivequll the ſide 


the lowelt part of it: Ag that, chough 
Gearyatp eous pillar,fuch as 
our fign 
ſolid Body or (table ſuperficies ; never- 
theleſs. ics lower parts will have a lateral 
preſſure t:-ndiig outwards; againſt the 
uneginary ſides , from the weight of 
the water that is above theſe ſubjacent 
and lateral parts ; and will-have -thar 
us nicreas'd: proportionably cothe 
t co which: the unaginary pillar 
. above them, Whuch hich oblcer- 
tion, being” duely-noted- and. apply; 
may be of vommean uſe in the explica- 


68 of 'divers Hydroſtatical phano- 


- And Cater. i. of holding EZ F, 
4rvh 7 4 to _ 
/136" x m bode en | 


ter parallel to the arm pa ou Oo” 
rtoully incline the-former, 10 as co 


bring 


of 411 immers'd Bogy, (and reaching to | 


&G H, be not included in-any- 


x ” ” 
5» $ by i. <- 


( 19) METS 
of ith po obtuſe + - Acute 
uperficles ce water 1 
AB; kby this means the ſhorter *' 
ant immers'd leg, FG, will in Sizug- 
tion _ reſpect the Bottony, 
and ſometimes the eop of the Glaſs; 
| Y all theſe oblique ſituations of this 
eg, and; the: immery'd; Orifice; of ix 
'G, the oblique bu of 'the water 
will ſo Fo. d pon the height 
- of the Hurkace of the Leo or above the 
Orifice, andſo i to the 
obſervations already deliver'd, 'That 
you ſhall ſtill ſee the ſurface of the 
oyle IK, in the longer 'pipe, to be a 
lazle, and butalictle Dr to that 
+. | of the external water, 4 B, and fo the 
Eqalibrium betwixt the Liquor, or 
F, | Eiquors, within the Syphon, hk the 
nn. | water without-it, -will ey'n in 'this Caſe 
_” alſobe maintan'd, 


EL: 3 | Scholium 


(ww), 


Yo #4 


1 SCAOTTUM. 


Enemy ori this Occaſion 
AX anExperimenc, which though it 
do not ſhew what the preciſe 'quanrity 


of Lateral preſluxeis, that the lower | 


parts of che fluid may ſuſtain from che 
more elevated ; yerir may confirm the 
-* foregoing Paradox , and by its Phe« 
nomena afford ſome hjnts that may 
. render it not unacceprable ; 1ihall ſub- 


oynit; as Iſetit down noclong after I 


devis dir. ' 
In. the fartt place chen, there was 
made 2 glaſs Bubble wiet a (lenger 
neck; and(jn a word): of the figure 
. Jexpreſs'd /in- the annex d 
F1q, 14, Scheme; This Bubble I 
caus'd\to be «for poys'd, 
That, though it would float upon#he 
water, yet the addition: of a weight 
{mall.etongh would ſuffice ro make'it 
{inck, / Thi 


1 
P 
. 


| 


(1519) 

- "This dohe, I provided'a oem 
wide mourh'd Glak; and <cavs'd'co 
ficred to-it,.:as exaCtly-'as:I-conld.pa 
ſoppleiof 'Cork, which bei ing ſtrongly 
thruſt mywould-notea(1ly bell ted bp, 
In the middle of this; Cork'chezewas 


* burn'd ;6/with-a heated, [irftryrpent;.: a 


round hakdy ; through which wasthruft 
a long lender Pipe obGlaſs; forharthe: 
lower endof it was; & pretty vdgri bes 
neath the'Cork , and;the{_ ppperi part! 
of,1t, Was,as; near as yould be, acmghr 


; Angles wich the upper pait of theJaid 


Cork, And+im am orhey part af the 
25. near:the edge;there-was-:indde 
er: round hole :vrowuch; vas 


— likewiſe thruſt .anorher we | 
-whoſe lowerpart reach'd Ain 
| way beneath the Gorkz but itsupper: 


965 abobttwoior three 5 aw 
;-and the Qried!0b ehis wah 

pare was carchillyloVd with a(topp 
and Cement;}: Trey wagjh wlll | 


-» 4 L nz 


(1132) 
re dngheanhembam. - 
tofloat i, 
ltopple or cover of the RH ue 
yy ri andre 
Cement, 

m oreaxof the veſſel, but at the long 

«which was fattged into 
the. nn alſo cap” ay ha 
pipe) y: by ity. own $to 
the'hole, it pals'd through', but by a 
fufhicierc Quantity. - of- the | ſame 


Cement, caretally a yd trop al 
crovelies, 4a 


The inſtrument thus prepdr'd;(and- 
inclin'd this-or'that way wel Al he fAlar- 
wg Bubble anda diſtance from 
—_ of che- pe, [which rea- 


ched a pretty beneath 
rhe Surface of ap doom we began to 
m fome otcthac Liquor 


pour ar the o- 
pen-Orifice of thai pipe BF ;:and,the 
mouth: of | the axaGtly 
Negpilovenm wierd 
= ace 


TY Dd a > —_— = TzT w_— _— —_ _ 


o NET 0 Ti... 5 


(ww) 
De GA 1 


pre hw rene 


the water. I had pair din was able to 
Ch bor @ Gall beighr 50 the C23 
linder, .as for inftance, wk pe 
awd me Buyote -vrould yer 


ro bogs: chat | ke Vaſa -a$ if it 
reach'd roK; then the Bubble X would 
preſently finck: tothe boctome of -the 
Velel ; and there contmue, :as long as 
25 the wacer.eqaicmcd -ar lo great. 4 
—_ Pape 

ey novonlyarach 
ads =o upper of the watet 
gravitate upon: that are oy 
chem, - but (which is: the thing we 
now to cobfirra) Tharina Velle,that 
is full, all the lower: 275 Og Ama 


by-the uppers chooghartile _— 


(194) | 
fade of chem; and pechapugea good di 
lance fromche Linein which they <>- 
wetly preſs: Theſe chings, I ſay, may 
be made out by-our For 
che Addition of che Cylinder of water 


of any heavy body. upon 
pegneS 1-4 x Wer yre And ſmce 
(as may be gather d.fram the Reaſon 
boy | gra mie Boo oe 
Paradox) bf the {ancking of pois'd 
Bubbles) the included aire/ in our Bub- 
d; wwilt 
index of water, KI, 
s the fubjacene water uiithe 
be able DO —_ 
not ro aire 11 
Babble.” And fince the ſaid Bubble 
did not fwimme dicefily under.or near 
thepipeE Fylpearode ſldof in/and 
ona nk oxy 
te 


otis Cylinder, JK, dk wean 
upon the water, or othet ' 
are directly under it 5 but 
alſo thac are laterally firnared a1 
of ir, provided they be inferior to tt, 
And, according to thisDeGtrine,we 
may conceive,rhat part 
of the {des of the Veſlel does ſuſtaine 
a preſlure;encreas'd by the encreaſe of 
that parts depth under water, and ac- 
cording tothe largnelsof the ſaid parr. 
And therefore,if any part were ſo weak, 
as that ir-would beeaſily Arn or 
broken ” a werghe ww co the Cyli 


Veſlel:" Nay the Cork it wee 
it be above the Surface of che water in 
the Vellet; "yet becauſe che water in 
che pips js higher: then ic, cach'6f its 


parts 


- and at adiltance from them - 


, (wn). 
wp ery ſo: har (be ſhare) bt 


the flui REES, 
che 
ors one ey cok ta 


were plac'd direfily under them, bug 
ey'nrochole cha werebut oliuly fo, 


I had forgot to confirm, that je was 
- the peaiſnen' of the ſapericnr pace of 
the water, that madeour floating bub- 
ble finck, by ach another cirougntance 
we cock orcvef ſome of hn fave 
Experiments; Via, ic 
Mar he beet of he Ve, 
inclinng che Inſtrument: we pour'd 
oft as much of the-warer'in che pipe, 
E F as ſufhic'd competently eodimiviſh 
its height above the waceznthe Vellel 
ABC D, tlie air in che bubble, finding 
its former preſlure alleviated, would 
preſercy expand it ſelf, and make the 
le emerge. - And to ſhow, 'That 
che veryoblaque preſſure w® the bub- 


| (138) 
ble ſuſtain'd frort1 the water inthe pipe; 
which it would have fiiſtain'd from ar 
External force,-or from the weight of 
water plac'd dittCtly over it ;' I caus'd 
ewoJuch bubbles: tobe pois'd, and ha- 
Vi rt eath-of them nito a long' Cy- 
odival Glaſs, open above, a fill d 
wittrWacerzuped which it floated, if we = 
ehruſt/irduwn ali tle way it would (a- 
greeably-to what hath been ,, ,,. »,.7 ;/ 
above relatedyaſcend again” 1b 11, Parader. 
 thatwe were forc'd to thrult irdown 
to a good depth, before rhe: preſſure of 
the incumbene water was great erough 
ro make” it ſubſide, + | 

And perhaps it. will not be umper- 
rineut to-take notice, before we con» 
clude, how the preſſure of fuch difter- 
irg fluids, as aire and water, may be 
commaurucated to\ one another, For 
__ ſometimes forborn- to fill the 

ellc'4 B CD quire fallof water, fo 
that, 


( 155) 
that, when the Cork done $ 


oy CY 
the Cork) heverteleſs if the Qogpl 
or cork: were «ety elbſlyput in, 
preſſure of the water Me. 
- wards poured into E F, from 
7 & Kz would make the finck, 
little otherwiſe, for ought roak notice 
of, then if the Vellel had been perfe&t- 


IA -with water ; the- es jk 


; © was botly impriſoned and 


nr ' communicating the preſ- 
fure 'd:to Dar ZE 
Wigs f" Fil 


Sed 4. 6 alt EEC. 


PARADOX-3WL 


Shepard twntdn dion 
"23g ORE IG; Pye 


mer _ 

r. gravity and 
levicy 3 It nerd nor be ntarraild ar; by 
them that have conſider'd what, has 
been already deliver'd. For fnce, in 


Fluid » the upper parts preſs 


upon 
that lic A chem, And {ince, 


- whether li 
" it muſt necelſarilybe be chruſt 
ws that place, where it is' more 
PR 


nn then! 
'«with- 


when LY is onequally 7 pens. 


. 
"TY "OY —— ©. 4K 


ſequently be depreſs'd { 
up, This is eahly exemplified 
tollowing Experiment -*+- /© 1K 31GC 


G Hwy be about 3 or'4 Inches long, 
andas parallel as the Arteficer can make 
ic to the loager E F; dip the ſhofttyJes 
av oyle: of 'Turpemine,. & the oyle 

26 = oa 


ot eagey he 
NH 
fi WAN You ol 
6 Gfyld 16: lawer 
Treat 
cow 
= an wh. on' fornewhat: 
PIES quo you thrult 


Fe oyle al} the ſorter 
pede aA 


-of he woam- 
ny RF obe dra damn 


We 00 Pts 5X | x! G0gnd the ve 
bottom of thandrkey 4 whence, 
PEEL LES 
unpe « wah the: longer) | T he. cauſe 
\Phapomenony ul 


$0: 
ras Eleasly-cyougÞ 
en nl Jo kdoy gb 


L, 
«3 


Pt 


þ 
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(16) 
reghe Next s Ladd;-Thars: 
at once three Paragaxcs, ' 
F.1d, 


(borkthix,aud ahewex fore" 
oobg,and the ſecond) I caus'd +- 

to: b& made a flender Glal-pipe, of: 
this, Figuze- exprels'd_ in. the 'ahnekite 


Scheme, and having, by: :vimiletuer 
OrificeL, fuck'd mto _P as much oyle 


of Turpentin:, as reach'd in the lon- 
geſt leg, N ©, as high as the Top of 


the other part of the Claſs ; _ 


.. to the part 'Þ, in the [aific ev 


the Orthice L,) I firſt (topp d the up- 

per Orfice of it, O, with my finger, 
Add tie, thruſting it as before un- 
der water to a converuent depth, upon 
the removal of my finger, the Exter- 
ual water did filY drive away the oyle 
thar ab m oo chat 'pa part of the 
crook WAS & ro the 
Horizon eh: it Fate ſame 
oyle to the bortom of the ſhorter leg, 
that 1 is from-HtoN: And laſtly, 


M 2 it 


PARADOX: IX, 


That what aver is {aid of poſurve Levity, 
a yn of ozle lighter do pins le orY 
be kep4 i water withot afcerding 


mn 1t. 


'O'nake olit what I ave to're- 


Bur veg now allow'd to 
appl e what - 1 
$7 het betnithes rhefe ws Reb forcth- | 
o_ ſubjayne, That 'twas calic,c- 
rough fr me to'colle&t from hence, 
that xhe Reaſoerd Why it ſeems hot pol- 
fabte, That a parcel of oyle lighrer then 
water, ſhould withour v wlencebeſtepe 
from emergzyg to wed; of it, 


this,” That on fence the Saf _ op 


a water is (Ph 
rs the «yet Ing 4+ 
by he lawer _ df the imamers ef 
eds be drrger they that which pr 
duſt th kgs Tf 1 conld by 
erparter that Re Liak 


pear parr of the Body BR 
ag T tenths Jerel of 
Ti 


of * the wat 
SES 


| I XY Oo Eogba 


| _ () 
__ TED 
thenoyie: might bo 

twaxrtwe $ mar Ike : 2601 2 
vwiTta: .oeduve ths hog) 


_ tha following coyeley: Gy wang a 


weo k-thender 
ringer x rn 


an 7-eh rfevacer; 4nt{.keptic ff 
thee by: 4: at .che- Orthce' 
pipe; 1 thruttehc Jower imek che 
pipe abaur two nahesbepeath che bur- 
ice of fomebyl of To 


(2) 


finger, anc keeping'both the 
iwic;1-rhruſt the 


ay rakes Fall of water , three 


or four inches beneah the Saface of 


pipe, - inane or oyl, and 
thar was ar fir(t {an 03 wen 


For in this/ (ation, cheſe chree liquors 
do as ntuch gravitate) apon 
Tas ug as the | 'WACET 2 


ies of of 'rhe 
— 


_— 


cifflyence of the aan S6; — 
indidhy thi hoaips, mg 


rs T fights th 


© 4 : - 
i 3'M F "1 


# $1 0304.9 ; 
« ON Val 9gftg+ 16 it ve TH 
eb" an} MY al yg ; 
1PIUK WW 


l = 
T7 - _ « 
. "7 % | "8 Th 
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201 ehrporen qrni <9: 11g rEbagaRTN 
Fhurdurafea} the 1cnſanuf 1s 
in Syphons, and of its flowang 'throagh 
them, may be explicated without having 
a recourſe to natures abhoryency of a 
Vacuum. | 


7 Oth Philoſophers and Mathema- 
ticians, my <n generally con 
felt ſelves reduc'd to fly to a fugs 
Ger account of the args. 1 4 
ruwing of -warer and other; Liquors 
chord Syphons. And ey'n thoſe mo. 
derns that admit a Vacuum, having(as far 
a5 I have met with) cither leftthe Phe- 
nomenon unexplicated, or endeavour'd 
to explain it by diſputable 'Notions : 
I tink the Curious much obligd+to 

Monſieur 


F 


195PAR A'D-O I: $ £ 3h 12 | 


>. ». Roy 


—_ 2. TEE 


ry"to 
- any thing mit,” Bur'as 6# the © 


\which oO eo 


that Fin 2. ere 


ment he propounds+6'jiſtifie his 
docination', T fear Nis Readers? 
ſcarce be truch thvited'to "Ittemptis 
For, befide&that- 1 requires > 3 
gn of Neve ver : andy} new 


the VI of by by oi a 


placts tro: == water; {Rt 
b, 4&:fo grear'a 
whether man, 


end, and opera the QUIET Ot, 
admirs 3 g90d part of. the of the 
Pen £0 , and 

h, leg naaſt, qcach, Aprenty. Wa 
beneath the Surface of th "Oe 

erewich che (.dpipe is be almpl 
$i dg, Bur 235002: 


ny? 
EE wn rn 
water in the ſo{pended chat is 
faltned ro theſhorter'leg KF, ruſt be 
higher ( that is, nearer: to Kor4B) 


thenthe ſurface of the water'in"the 
the water may ugh 
t-| nie 
Jha ty mov'd; 
nor ere ens 4 BCD, 


ſuſpended frony the-longeriey 

2 if Iv: whatis uſual m 

Sri 

| SEE in ople of TTur- 
Rn = Wow 


of the paucity water) 


 ichw ive 


higher 
4p o-cheSy 
eacb/of tv 


(1s) 


_ $0567, vV6 Mult ſeek out ons My 
Andut will not be very t to 


achaxgfiugnrrly che; proflere 


DE re will 


\ anne moon Lan 
| mil then $, 
_ then cheleggy of the; 


a kind of c 
| = -F k , 
| "- . 
ich muſt . 
which ptevaſe | 


fax Nl rabps | 
” ol 


(am) 
the water in the veſlet H, it will follow, 
That chege 15 a; greates: preſſure upon 
the warcer, wheremta the-log 5. Is 
dip'd,by the weight.of anInch of oyle: 
'}" ſorhatithat liquor being an ipcthigher 
;  upon-the Jurface: of the; water - AR 
pipe H, then-ypon thax. an be; p! 
K-leems thar-ch the water ugh. ra 
be impelld from H: wgwasds. Keke 


from I cowards K. - do, "7 Pure 
Bug chen,we mulk;canſides, 
Gough the deſcent of.ch, TEL 


the water.in ht "Iepes Howe 
= 
chef warp 


WT cow: 


ewe nth po 
<A es be woke 1 
wo me pr yr 


FSI & GI 06. xMee 


= inthe lags Jeg 2: peptietianting 


Wy a depetiof oy leſs by arrIoch. 

all eh computed, rhe my- 
corfrauſt be #04de towards chat way 
— — is mt forcible ; 
boriſeqoently che courſe of the wa- 
ter mult be from the upper vellel, and 
the ſhort longer leg, and 


( 179) 


'n the latter; be. 


Has Hos * 


| water, or fortic ather ci F. 


terthe caſe! 

would nor lovy hvuph 4: nel Tere: 

0- preſſute of the Gtrees mrbd An: 

wal ey (ax roland! 
2 


2s has 


D BAY SSEAC OS 0 


( 186") 
has becn. elſewhere | declared) £0. 
raiſe wares. £6. fueh a- height; And 
if -2-hole being made ar'the top of a 
S 1, that holeſhould be utttoppd 
the wares i5-ruuming 4. the courſe - 
_ of i£-would preſently ceaſe. For, m 
that cale, che-aire would gravigate up- 
or. the water, as'well within as with- 
our the cavity of the Syphon ; and fo: 
the water in each. leg would, by its own 
weights fall back peoche vel belongs 
Te 

"Bur becauſe this laſt ans) 
Fa teat dedacible from Hydros 
and Fxperiments, 
ME ns know of ; been; veried! 


YN lar-T ryals, 1 caus'd two 
Eo the one ot; Ting 


could ro 
Sn —_ 


J. 

n 

» 
op 
y-" 
Ss 
ed 
VO 
Ny 
.d, 
Te 
11 
Ire, 
"Lats 
hen 


(181!) 
the Syphon ,"in caſe I remov'd *m 
finger, the water would preſently fa, 
partly intoone of the ſubjacer: veſlets, 
and par = the other. ge 'F the 
of y were fo vu | 
on ; Sue water in Uh ane 
had afar greater height (or depthythen 
m the other 3- there ſeem'd to be,when 
” li began to rake its Courſe 
through the Sy phon, ſome light 'preſ- 
fart from the exterual whe al a 
finger, wherewith 1 ſtopp'd the Orifice 
of the ſocket made at the flexure. *' 
And on this occaſion I will' add, 
what more then oncetry'd ; ro ſheiv, 
ar-how very minute a paflage the pref- 
fure of the External aire may be com- 
municated, co Bodyes firted to receive 
, Far, having for this purpoſeſitopp'd 
the otifice of one of the above mevno- 


ned Syphons, ( infteed of doing'it' with 
ay men ane preceof oy1'd paper, 
| ; 


Carc- 


(1182) | 
cacefully fafined wich Cemend. to the 
ſides of the ſocket ;, I found, a51 rxpe- 
Qed, thac hereby che Syphot} 
was ” well c 'd ,* that the Wis 
terran freely through : yer, if I made 
@ hole-with the poi of a needle, whe 
aire would at {© very lietle norifice 
in{nuare-it {elf ineo, che cavity. of the 
Syphon and, thereby gravitatirg as 
well witihun as: withour ys make the 
water in the legs to fall down: into the 
vellels, And though. , if I beld the powe 
of the needle in the hole I made, and 
"— vals my to _ at the 
onger' leg ; tus ſmall i ; with- 
out. any other help from-my- hand, 
wer comake the Syphon fix for uſe : 
Teraf 1 gemov'd the needle , the. gire 
wayld.Cnot without ſome noiſe) ' pre« 
fergly. get un atche hole ,- and put a 
finalilop to the gourſe of the; water; 
Noy, was I able to take out. the needle 
4 and purity again fo nimbly, - but chat 


the 


\ 


Ne ndes ie wſdeſs, Bevel 
that the . water was by 
lution exdeayour'd tobeiig 4 run- 


(184 ) 
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4 PARADOX XA1, 


That a ſolid Body, as ponderous 4s ay 
yet known, though near the Top of the 
water Qt will k by its own weary bt ; 


getaf it be plac'd at a greater depth then 


that of twenty times its own thickneſs, 
it will not funck,, if tts deſcent be not 
hf; by the werght of the incumbent 
Add 


His Paradox, having never beeu 
(that Tknow of) propos 'd as yet 
by any, \has ſeem'd fo lictle credible 
to thoſe to whom I have mention'd it, 
( withour excepting Mathematicaars 
themſelves,) chat I can ſcarce hope it 
ſhould be readily and generally recei- 


ved m this Illuſtrious Company, _ 
els 


+ 


(5) 
leſs clear; Teltimony, wen that of Ex- 
periciice;; And therefore, chough (if ] 

' miſtake not}- ſome this ptope- 

ſition may be plauſibly deduc'd by the 

thoughe wipon by Monfieur | Paſchal ; 

Yet' | ſhall have recourſe © my own 

Methud for the making of it. out, -for 

| theſe two Keaſons, - - The one,! Thar 

» | agrear- part; of che Paradgx mult be 

, | 4xplicaced, as well as-prov'd, by the 

Dore: already ferled in this paper. 

t The ochesy, T hat DELLS PenTERs pro- 

pos'd by Monfieur Paſchal, being to, be 
4 ore in. a deep River, and requiring a 

11 Tubs -20 foo. long, whoſe 

| - uſt be fitced wich a Braſs Cylinder, 

le | made with art exactuels, ſcarce (if at 

t, | 1) eo be hoped for from our, Work- 

is | ment: If Iſhould build any thing an this 

ic 4 £ difhcult, an Experanenc ,-( which 

Aimſelf docs; not atbrin to have. ever 

hcen.afually-eryedg) | foar: malt men 

at would 


F 


(*ids) 
yes Eee 

Chimerics! thing, then receive for 
ite « Dodtre that pps 


— 
ws 


therti very Exrravagant, 

tn reny wo unploy in this (aſe 
alſo the method we have hitherto made 
vſe"f; Fill a Glaſs veſlel, 4ABCD, 
almoſt full of water ; only, in 


*, 'Ths 
lf} cult nor be fo tallow as role al- 


theres imploy'd : but a deep Cylin- | 
det/\or Tube feal'd at onfend , whoſe 


be plac'd m 2 
ou wy FRI 


A Oc Qu FF IE TH YE SS WW T7 


mo 


Cyl +, which is thedower pare 
Y By 1 boy, thit meral beibg; i 
Jers «x6 bs QCAv:ct thrn water, the 
that leans, upon the part F, muſk, 
Tags c - vin rf Sees. FY 
wtunbent wn mgw 
RS hors GH g 
hy nn ber was 
ſs 

deſcending Body ABd' becauſe char, 
ia'whar pert loever of the water; nog 

Cy»tyg rineenunes 10s chickneſs mea- 
turgd. fr. «tne Twp of the water 4 C, 
(he powurruns Boay,, 8\F, ſhall hap- 
þ01 998-6 no fb, by ew 


Nt} 


- 


by che weight of the wai _— 
w over it. Bur'ler us ſuppoſe it ro 
be plac'd Taphryntesrs \ +. 
cw” b/ ns. and ler chisþ1fi, 

as 'all ocher wag} ams ) 155 
ES WAa- 
ter, tobe Tonceiv'd parallel ro the 


—_— let the or di- 
ſtance of -plaine, from the v 

Sarface "of the water, be 
(ome what) abovenine times the thick» 
ves of the Braſs Body: * I ſay that; in 
this caſe, the body would not deſcend} 
if 12 were! not'preſs'd —— 


| water g- and 
malt continue to linck, titl-ic come ro 
che dotrom, ar! ſome other body chat 
haters 4rs farther'deſcene;'? | 
.[Bdt —_ abive che fo4 
lid-bady nor it, and 
thoidby athib, Agri une. in caſe 
crharche movmbene water were by ſore! 
Atctifice vr other, fo remov'd, Thar 
near the laceral warer if 1 may fo 


ans, 
© vewby ſhown, 


5 2b6: 
l 


( 192) 


wezenfoplac'd under water. - that the | 
of thewater:did above twenty 


rimes exceed rhe height of the Body-; 
( wor comentionhere, that chough gold 
2nd wazeri beidg, \ 'd mehe-arre, 
than proporucn? 15 avove.:iy' to one; 
yer. in-the' water, gold dpes, 25 other 
bodies; looſe as much of ts 
woght, as that ofan equa Gulkof wa: 
rerj amounts /toa. )”'- 
Þwas faywg | jutt now; -thar in caſe 
cheBrazen body _ id lowves 
cface | of: the 
watgry and kept: on beg: depreſs 
by any in water ,it would 
by che.fubjacentivater. And 
RELCLOE ug Oat F am -now 
to ſhiewby an 
Ler then the; Braſs bolyE K be 

+: ''; - - thecorerof-a tbrafs- Valve; 
Faxe,020.- (as mithe arcexed figures} 
(1 4bt}C:: and let the Valvebe fatlned 


with forme ttrong/ and-claſe; Cement 
x J 9 


_ cw TH Je rH OY TRY 


c 
'3 
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's 
to 


(199) 
es: a Glaſs pipe, O P, Copen at both 
ends) and'of a' competent lergth and 
wideneſs. For then the Body,” E F, 
being the undermoſt re! of the Ih- 
itrument, and noe (ticking to any other 
t of it, will fall by "; own weight 
if it be nor ſupported, - Now then, "ty- 
mg a-thred to /a-Buttorr R;,, (rhar | is 
wot*ro be made in rhe” middle of the 
doors of 'Briſs valves} you maſt, by 
pulling that ſtring (treight and þ 
wards, make the' Body,'#'F,Yhur 
orifice of the Valve,as "Joſe as you can 
(which is eafily and preſently done! { 
They rhrulting che Valve water, 
tothe depth of a'foor or mote ; the Ce- 
menc/ ane the ſides of the Glaſs; OP, 
(which' reaches far above the top of 
the water X 7) will keep the water 
from coming-tobeare upon the upper 
©<x 0 body E F; and conſequert- 
ly-choimaginacy Surface, V'W, (har 
paltes'by: che EIN 66 
22 #8 O. body? 
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body) will,wberextis contiguous there- 
unto, be. preſyd-upon only by the. pro- 
per. weight, of che body E-F ; but w 


us: other parts, by. the nauch greater”. 
weight of the icambent water, ::90 
that, though you ler go cheſtring, (that . , 
held the body, E F, cloſe to the' reſt” © 


of the Inſtrument) the ſaid body. will 
not at all lwck, though there be no- 
thing but, water beneath it. to! ſupport 


%. 


"AE IONS x 
And to:manfelt that 'cis onely-the 


preſſure of che water; of a competent 
depth, thar, keeps the ſolid ſuſpended; 
if you {lowly litt up che-wſtrument to- 
wards ( X 7 » the: top. of, the water ; 


youſhall find, chat, h fora while 


the parts of the Valve will contnye-u- 
nited, as ghey were before ; yet, when 
Once it 15-rais.d ſo. neat the- Surface; (as 
between the plain'7 K, and'X 7) that 


To... 0 W £ Palies WE .. 


'" ws C7 af” 


BF, and tharof the Cylindrical ine, 
L; to boot, 'Can afmoune | tO, oli thac 


| C 95) 
fles by its is grace pt ure - 
bn the CD wate SIE 
pares of the ſame plain z/ that Body, 
ing no more ſup rted as formerly, 
will fall down, a uhe water will 
into the: pipe, and aſcend therein, to . 


the level of the External water, 


Bur if, when the Valve is firſt thruft 
under water, and before you leE:gothe 


chred that keeps irs parts jor: you 
thruſt it down to a pood depth, as to 
the Superficies R$ : then, you 


ſhould do a conſiderable weiphic, as 
L; to the Valve E F, (asTam to 
ſhew you a Tryal with a Mally Cy- 
linder of ſtone broader then the Valve, 
and of divers inches inlengrh) the fur- 

pluſage of preſſure on the orher-parrs 


of r* plain, V1, crow in R$-over . 


and above What che of the body 
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. cous:t9 the daid body BE F; will. be great 

-enought to preſs bo hard--agamlt the 
oats part of the Valve, that its own 
weuhe.; ,\ though aſſiſted with thar- of | 
the '{tane;- will not be able to diſjoyne 


them: 
By which (ronote that by che way) 
you may ſee, that When ewo 


flat. and ;polih'd marb es. are joyn'd 

together, we fud-it is unpoilible toſe- | | 
er them without forge z. we need not | | 
have recourſe to- a f uga Vacin,. tor Ex» | | 
plicate: the. cauſe. of. their Coheſion, X 
whillt chey are enyiron d by the Aire, | , 
which is a Fluid-not devoid of Crravi- 

ty, and reaching above the Marbles no 


body knows how: high, b 
And to evince, That is only ſuch}. 


-a preſſure of the\water;as I ha been. 7 
declaripg, that cauſes oy -owepoat Fe 
the./parts of the Valve ;- —_ Eay | 

lift it up towards:thet m4 2 þ 


you W) "uick'y bad on 
4 - 7 
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E F, drawn down by the ſtone (L) that 
hangs at i ; as you will perceive by the 
waters getting in between the” parts of 
the Valve, and aſcending into the pipe, 

'To which I ſhall only7add, what 
you will-quickly: fee, Thar, in perfect 
Conformity togour Doctrine, thepreſ- 
ſare of the body, E F, upon the-fub-- 
jacent water,-being very much increa- 
ſed by the 'weighr of the ſtone* that 
hangs ar it; the Valve'needs nor;as be- 
fore, be lifred up above the plain F K, . 
to overcome the reſiſtance of the wh 
ter, being now enabled to do it bef6re 
it is rais'd near ſo high, 


APPENDIX 1, 


C ontarning an Anf(' wer to l even Objeft;-* 


ons, propos d by @ late Learned Writer, 


to. evince, that the upper parts of Wis 
ter preſs s not upon the lower, 


Frer I had, this Men. made 
anend of reviewing the forego! 

papers, there came wto my hands ſome 
queſtions lately publiſh'd,among other 
things, by a very recent Writer of Hy- 
drottaticks, In one of which Quelk- 
ohis, the Learned Author ſtrongly de- 
fends the contrary to what has there 
been in ſome places prov'd, and divers 


places ſuppos d. 
The ! \ar6 > of theſe Erotemata 
, allerts, 


= 
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affects,” That, in confiftent water, the 
| oper parts do not gravitate 'or preſs upon 


0 
"And therefore, I think it will be nei- 
ther uſeleſs, nor improper ; briefly ro 
examine here the Argomerts he pro- 
dages... Nog uſeleſs ; becauſerhe Opi- 
nion he aſſets; both is; and has long 
been, 'very generally recerv'd; and be- 
cauſe too, it 15'of fo great importance, 
chat many of the Erroneous Tenets 
and Concluſibns, of thoſe that (whe- 
cher profeſledly or incidentally ) treat 
of Hydroſtarical marters, are baile up- 
on it, And not tmproper ; becauſe our 
Learned Anthor feems to have done 
his Reader -the favour to fumme up 


Areo one page all the Arguments for - 


his . Opinions chat "are diſperſed! 

to be found-in his own or ets che 
Books, So that in anſwering theſe, 
we' tray hope 'to do much, cowards 2 
fiCtbry Decifich of ſo imporrant 
T OE 


_ # 
- 
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a.Controverſie,) . And , after what, we 
have already. deliver'd, . our Anſwess 
will be fo ſealorable, that they. will 
not need to, be long :-The.chings the 
are built on ht, been already ex 
out,in the ref; peCtuve places wheretothe 
Reader is reterr'd? 

Oar: Author -.then -maintains- , 
that , in Conliftent water, the Su- 
popour do. not. aCtually preſs. the Tn- 
exiour- parts, by the ſeven following 
Arguments, | 

Obie. 1. Sayes he, Becauſe elſe 
the inferiour ris of the water would be 
more denſe then the Supenor , (funce the 
would e compreſs 4 and condens d by t F 
weight of them, 

An]. But if-the Corpuſcles,whereof 
warer conliſts,be ſuppos'd tobe perfe&t. 
ly ſolid & hard; ny ice Corpulcles 
may be. preſs' d. upon by the weight. of 


the Juperior,withourt beu els'd 
or condens'd them, yy ic = 
happen 


(2) 
happengif Diamond duft were lay'dto- 
gether 46 @.tall heap ;:For ugh;the 
upper parts;being heavy ang-ſolid Cor- 
pulcles. , cannot, be deny'd to1.71ean 
and preſs upon the | lawer ;-yet.thele,, 
by reaſan- of their -Adamantine hard- 
neſs,would not be thereby compreſs'd. 
And 'tis poſlible - rob 3: that -che' Cor- 
puſcles of water , though inot; fa pers 
Ny hard, but tharthey may*alutle, 
yield to an extream force, be ſolid e- 
nough ndt to admit: fron fuch a 
weight,as that of the mcumbeſitwarer,; 
(ar lealt in ſuch ſmall heights as-obſer<. 
yations. are wont to be:'made-m,) any 
compreſſion, - great enough to: be {en- 
lible ; As, beſides ſome T'ryalsI have 
formerly; mention't-in, place, 
thoſe + made _in-' rhe preſence of :this 
Llluttrious Company:ſeem - ſnfhiciendly - 
to arguez,viz, That Warer. is noe -fen- 
fibly compreſſible-/by an ordinary 
force, ; Ad 1 find -ugt,, by LmgeTs 


I (ce any abſardity, tha 
_ from Liakiening thee on 


Oh; 48. 2. ws Authors ſecond Ar 
gament is, Becauſe Drvers feel not, | 
dre watey, the weight of the ew decks 


»{. But for Anſwer to this 
_ Iſhall! concent my ſelf whe 
reference e to the enſuing Appendix 
_— matter will be conſidered 
_ - and where; I hope, it will be 
to appear, that the 

- _ partly from the firm 
oroeer the Divers body,and partly 
6 Exerel — FREISI 
_—_ againſt bodyes immers'd in 

c 
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vegas fe Dae ſexpor d.co they 


Objef, 3. The third Argument is, 
That Kiva the ſlybieſt Herbs growing at the 
bettom of the water, and ſhooting up in it 
to « good beight, are net oppreſs d or lay'd 
by te incumbent water. 

An. But the Anſwer totbat iscahie, 
out of the foregoing Dectrine, For the 
Plants, we ſpeak of, fuſtain noe: the 
preſlure of the wates above them by 
their own ſtrengrh ; bur by. the help 
of the preſſure of water that is be- 
neath: which being ic ſelf preſs'd by the 
water that is(though not, perpendicular 
ly over it) ſuperior to.it,. preſles chem 
upwards ſo forcibly, that if chey were 
not by their . Roots , or otherwiſe 
faltned to. the ground, they, . be- 


ing. in. ſpeate, lighter chen \, wares. , 
ould ba tmar'd up to.the top of the 
water, andmade to float; as we often 
ſee that weeds do, which Conns, a 

other 


AER L » 5h 

ther accidents” have torn from their 

native ſoyle,, . . - | 

*"Obje8. 74. A fourth ObjeRion is 

this, That a beavy Body ty d to a ſtring, 
#nd let down under water , tis fi 1 wy 
and drawn out with as muth eaſe, as it 
would be f it bad no water mcumbent on it; 
nay, with greater eaſe, becauſe beavy 

: bedyes wereh” Teſs tn "water then out 
or nt.” 


| Hil. But an'Account of this is eaſje 
to be rendret ov of our DoCtrine; For, 
though the warer . incumbent* on the 


make it ſinck lower, yet that endea; 
your is rendredineffeEtual, to thar pur- 
* poſe; by the im preſſure of the water 
upon all che other parts of the Imagi- 
nary ſurface, that is contiguous to the 
borrom of the immers'd body, And 
that preſſureupon the other parts of 
thar” fuppos'd plain, being equal not 
only ro the preflure of the pillar of wa- 
ter, 


hietry body do really "endeavour ro | 


"4  F*. FLY. LO 43. v 
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ter, but. co. that” pillar , .and: ro the 
We of as' much water as che. 

'd body fills the place of ; it 


| meds ll. That .not only the hand 


that ſulteins the body, ſhould nut feel 
che weight of che wcumbent water, 
buc ſhould be able to lift, up the Body 
more .caſily \in the water. then rn 
aire, - But though, the prellure of. 


water incumbent.on.theſtone can not, 


for che xcaſpo aſſign'd,befelr in the caſe 
propos d;yetit yqu remave that water, 
(as inthe Experiment, brought, for the 
proof.,of . che, lalk Pazadox, ).: 
uickly appear by the: pxelſure wk 
fs lower-part of. the. STA Ys 
and its nabulicy to gdefcend Pl its; 0wn 
weight,when i it 45 any, ep vie 
water; it will (I ſay? ney os 


by what will, follow 'vpolN orgs be 


of the Iacumberc water, boy gras 


prelluce-it; exercis'd.upon the. 


- hill it- band ON its. 


OUS 11d 
(13 Objebs, 


& 
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Obje, 5. The fifth Argameut is 

din theſe | words, Barayſe''a 
Baker all of watey , 1s lighter 1n the 
water, then ont of it 3 nor dots weigh idre 
when full within the water , then when 

oat of it; tay it weighs leſs, for 
agar eb aſſign d Df ba 
Objection; ) therefore the water of the 
"Bucket, becauſe it 15 within water, does 
notyravitate, mor conf equently preſs down - 
wards, either the Butket, of the water un- 
der" the Bucket, This 15the gratid and 
obvious Experiment, upon which the 
Schools,artd thegenerality of Writers, 
havevery cotifidenely built this Axiom: 
That the Elements do not gravitate in their 
proper place"; "and particularly, that 
water weighs not( as they ſpeak?) in its 

Flement. 


"on 


Anf. Whar they mean by proper 
ee ple Tthall rot ſtand to tx- 
amme, nor to enquire whether they 
can prove, that water or any other ſul- 
lanary 


© expelother 
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lunary bod eſles lace,but up- 
Keg on 2 —haavcnar 4 
ty, or ſomeother Rows age ro 
contiguous Bodies (that are 
leſs apr 0704 ai of the 
place d before ; and gives 
it an Now 2 rendencie, or fora. eh 
cowards 'the lowermoſt” party of the 
Earth. --. 

But asto the Example propos'd, its 
very calie to give an account” of- it, 
For ſuppoſe 4 BCD, to be-a'Wal; 
wherein, by the (tring E Fy the Buc- 
ket is ſaſpended under water, arid has 
, es Bottom contiguous to the unaginary 
plain I K.If now we ſuppoſe the Backer 
to confalt only of wood, lighter then 
water, it will not only not preſs 
the hand char holds the Rope ar B hue 
will be buoyd up, ill the upper'parts of 
the. Bucker be above "the rop- of -the 
water ; becauſe the wood, whereof the 
Backer made, being lighters ſpri 

en 


(208) | 
thenwates, the-preflure of the water 


\__in the Bucket G, and the relt- of the 


waſer, incumbene on that, '\rogether 


with the weihe of the Bucker-1c ſelf, 


mult neceſlarily be unable to preſs the 
part H foltrongly, 2s as the other parts 
of che imaginary plaine 7 K arepreſs'd 
bythe weight of the meer water m- 
cambent on them, Bur if, as tis aſual, 
the Bucket :confitts partly: of; wood, 
parcly of zroq\ ; the Aggregate: may of- 
ten "indecd ' be< heavier . chenan; equal 
bulkof water-: Burthen the hand,ehar 
draws.4p- che Buckec\ by-the Rope 
F E, -ought not; according ito our 
Dodtrine;to fcel the weight of ail the 
Buckez,;- much. lels :that of che water 
concein'd iy it, ; Fox though that aggre- 
gare of waod and- ixon, which we. here 
a> cp y&&.40 tends; nat downs 
wards with, its whole'weight;bur anly 
with Dna a: weight, _ 
Y 


»” 
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by-it exceeds Aon a dwv SN 
toit ip Balk'4 whict ſuvplu 
And as for the ward in che Cavity; - 
Gy of the Backer, there is no 'reaſon 
why ic ſhould acall load the hand «tB, 
though really the water bodvinthe 
Bucket "and 6ver it "do#tend down- 
wards with their full weight; becauſe 
that the reſt of the water; L1,and MR, 
do-fall as/ſtrongly preſs upon rhe /reſt 
of the imaginary Superficies -R, as' 
tae Bucker aud the incumbent water 
do upon the part H: and conſequently 
the; bortony of the Bucker"is \every- 
whir as (trongly preſs'd upwards by the 
weight of che water, upon all the o- 
ther parts of the plain 1 K; -as it tends 
downwards, -by virtue of the weight 
of che Incurnbent water, that is partly 
in'the Backet,/ and partly above 1t; 
and fo: theſe preſlures/ ballarcing one 
another , ' the hand -thar * draws the- 
| P Rope 
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Ropt @ By bas ag. more to hte up then 
che. (rphulags; 'of weight »: wherthy 
che-wmnpcy Buecker excceds the weight. 
ofas. much 'water 2s is equall wbulk 
dſay,na cothe Backer a5 tis a hollow 
Inftrwtwent, but) co the-wood and- icon 
whereof the: Bugket conults. 

+ Aud becauſe, chis Example of the 
lighenels of il'd Backers within the wa- 
rr bas for: ſa many Ages gain'd Ccredar 
teig4f x bave not been the ovly ground 
- of, theallertion,, That water weighs 
not gnirsownElement, or inars p 
place. ; I ſhall add (though I can ſcarſe 
prejeat it tofuch a company as this with-" 
out ſmiles.) an Experiment that I made 
to convince thoſe, chat were, through 
unskilfulneſs or prezudice, indiſpos'd ro 
admit the Hydrottzcical accaunc I have 
ving of the » phenomenon,”: 1 


a round wooden Box, which 
Liobtlitured in che room of a Bucket ; 
ang ( having ;All'd u- wh melted 


Burcer, 


SE Dwagore SHUT 


Fas) | 


'Burter, anto which, when ic was- con- 
* geal'd,, ſome'-ſmall bitrs of Jedd were 


put,tomakeir alittle heavierthen fo 
mach water;/)-I caus'd-a ſmall fri 
of twin'd {ilk co paſs two 
boles, madein the oppoſite parts of the 
upper edge of the box ,- and to be fuf- 
pended ar one end of the beatnoof 2 
pair of (Told-ſmichs Scales; and then 
Pogo vellel full of water, till - 
it was ler down there, to what depth 
l pleas'd, it appear'd that not-btily the 
leaſt endeavour of -my hand wiuld ei- 
ther ſupport it , or" tranſport” 'ts and 
fro irche water, or draw it uy to the 
top of ir; and this ,” whether te box 
were maide uſe of; 'or whether the 
bucrerand lead alone, withqpt che box, 


burC toevince-, that” it was "tor * the 
ſtrengrh of my hand, or the: ſthallneſs 
of the inmers'd body , char kepe me 
from. feeling any : conſiderable 'refi- 
| P 2 ſtance) 


ras. d the Lead and 
face of the water; 50 that unleſs the 
Schoolmen will {ay that che butter & 
lead -were in- their own Element ; we 
mult be-allow'd to think, chatrhe calc 
ſuſteccation, and-elevation of the box, 
did noe. proceed from hence , That 
thoſe badyes weighd not becauſe they 
were intheis natural place. And yer ut 
this caſe, the eflect is the ſame” with 
when a backer 15 
of a well. 
manfet that = the 
preligepol the warreagaial t the lower 
po of ,the ſurface of our ſuſpended 
y,thas made i. ſocaſie robe tuppor-" 
red mche water, or rais'd tothe top of 
i; Iſhalladd,charthough a few grams 
ſuffig'd to-bring the- upper ſurface of 
the bugrer- to 'the top of the water z 


yer 


= 
=p 


(413) | 
yet-afrerwards there was 2 conſiderable 
weight requiſite co raiſe mote & more 
of irs parts above the waters ſurface ; 
& a con{iderabler yet;tb lift the whole 
body quite our of the water; Which 
is very canſorant roouy Dobtrine;For, 
ſuppoſe the bucket 'ro'be at the part 
N, half in and half out of the water : 
the hand or counterpoiſe;thar ſupports 
it that poſture, mult have a far grea- 
ter {trengch chen needed 'to fafftearic, 
when ie was quite under water; be- 
cauſe /rhat now the 'urvginary - plain * 
PR, paſling by che botrom of the 
backer, "has on irs other parts but a 
liecle depttyof water, . as LtoP, 
orMto R; and conſequently the bot- 
ra ado ww re will fearce be 

$du $ above half as . 
NE Re quite under 
—_— if it be IO, Ry 

ite out water ; 
ker reaching vo longer co th borcm 
x P 3 


266 'd ro bewe! 
ar oqikt > par 47 clear- our of 
Bug to 


tbs- 4 
of 
ache 
ter, keep whatever pl 
the Ligy 
the | up 


Ea though all che water directly 
the fohd R do really X 


proceeds App ac Ad-wr er nory 
rex faine to declare ) fromi the preſlore 
i P 4 exercss d 


(216:) 
exercis'd/ upor-the: .cther parts of the 
Supecfices;{ K,-by che water incum- 
bent-on therh;;- che-bodyg: Ry will be 
neither depreſs'd nor! rars'd- And ate 
caſc being che lame in what: part- of 
opo_ laever be p _ Prrec 
it be periectly environ with t 
Liquor; it nf keepin the water 
(which in this whale Ditcounſe we-ſups 
pole to 22 Homogeneous p3to $favity} 
che/place youÞleaſe.co gave it;/1 cr: 1057 
And, "ge 6 Thar on this becaſian 
though Marheniaticians hayt lixherts 
contented rhemfelyes to: prove, that ha 
cale 2 Body could be found, or provi» 
ded, that were exactly equiponderanc 
to' water, it world reraine any aflgny 
able place i'it;1 yer DALY: we 
« had;togive an Experimental -proot of 
this/Truch, /at  protluc'd ſome 
Bll Sos which ſome Fn ring 
preſent have nor per orgots, 
at's were (by a ret ns wet we 
Vy employ d 


| 


| 


— «a . T cv c a wcaw@O©cz.c< 


« TE. W WW —_— 


Ghough > Hombgeneaus)for a 
Oy till ſome ebange:of confi- 

or gravity um the water; or ſome 
" TOY the bubbleciſe or fall. 


\ Tho: Aplcumot wh, this, nine 


QSO o MAD D535 Mm 


_ berg wo aber bes 
OYz?; re to be. chſpar« 
EI and lat An: 
gwpent, which as this-(!: (1; loi 

(13 Ne pay rea xll.1be 
oz” antes vaguy front wonllhe-4n 


| ies D 
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WY to-the-laſk p Bo omgur erica - 
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_— that the-body, R, wonld retain | 

pager Gamer ev | 
cooenent rear / »botrome} will 
- Skis Objection Z 


- 
- 


- Amd; "cle we knew of: what: 
—— water: are, 


allow ach ſenſibl e le bodies 29 
whoſe "gravity in” wate#''! riters arc 
wont-to: diſpateiof, t6'be 
reraiwing cheit-plices in 
dnt / wa RIS WOue 


afri1o far from! 
- the inferiout CorÞh 
ſhould be'perpetug 
T"ſee not*hbw { 
conſtiture'#Fluid { 


rY & wo mas we 
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3. SCERER, TY 
notion of the 


So * 


| © 20). 
notice. of what.our Rr ſons [ 
co-che laſt of his Arguments, -( as 
Grand. thing which they Hpaſe).i in 
theſe words, porro,.a priort, buj Jus - 
fementia gr 4 ns res vp dict- 
tay. oravitare nt quatenus' abet infra 18 
Corper levius ſewn. ſptcte, 4 The __ 
niouſneſs.of which ROE Hihouls 
abour ſolemnly to-evince 
well ea i wouldbe redious; as If 
Agra ya 


i wall be needleſs 
Wy SGP Woe iy WOT 05 we g 
366k n-rhe_ former part of the now,a, || 
length-finiſh'd Marks, and eſpeci- : |: 
ally . where I. mention thoſe Exper + 
ments; which ſhow,  'That. neither,g- } 
tone, vor Gold it kl, then plac'd J 
Sake water, woulg:tnck ap-it, 
periour Water, tgravitates. 
en ir, did ox coerce ro is depreſ 


be unacceptable, if tothe former 
ents we add, byway en 
viec; | 


Why men, deep under water, fel no 
vyentence bythe preſſure of ſo grear 
SIT bs TY 


L 


A 
— 
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| woos + 
q; REES Anker "t Philoſo- 
k =. and other Writers to this puzling 


2 weight of hp as baey are: Plac q | 


Queſtion, is, "That the Elements/do - 


not gravitatEin! they” own/proper pla- 
ces; and ſo, water in particular has no 
gravirgtion A , 
upon $ every way, furrounded 
Koran "But chat, this, Solution 
15 not to be admicred, may becalily ga. 
ther'd from our oroofs 0 the fir Pa- 


| des and from, divers:other: gatti 


lars, applicable co che ſame! pur A 
chat may. De: mer; with'anchie þ torego- 


Wg-Papers...; | 12 

A. famous V Vier, RY for 

Tknow...the Recemeexcepe Menjen 

Paſchal), chat has treated of Hydro+ 

Clicks. bovine nearer: pp of 

the Phanomenen 
[The Swpertor parts of conſiſtent wuakes 


(# he ſpeaks): preſs wot the mfertor, un» 


leſt 


wvater,for gonſequent- | 


4a a 
_g 
a > 


} then water.x-it is not preſs'd by thixincum- 
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| bſs beneath 'the infeiwor ; there be a Body 
}s a juſpes then water, and 


\ "4 bumane Body. is heavier on 


| bent water, becauſe this does not endeavor 


po ume y" | 
- .- But; by his favour, notwi 


to. be beneath." bumaye Body,} He ſub- 
joyns, :coptrary to. his Cultome, this 
conifideng - Epiphonema , - Rui - alam 
Cauj am bajws ret aſhgnant 5 errant Ef alids '' 


this confidence,; I ſhall-not ſcruple-ro 
ſeek another Reaſon of the Pheenome- 
non, For I have abundantly prov'dgthat 


"(contrary to: the Aſlertion/ an which 


bus Explication 1s built) the upper parrs 
of water.preſs apajnit the lower, whe- 
ther a body heavier or lighter in ſpect: 
then water be: underneath che bes 
er, And, the contraryof which-being 
the -2e@2w 46/44 in this\ Controverſte., 


pechaps'rlie mattes-raby be ſomewhac 
cleared; by mentioning hert a diſtinti- 


on, 


(2124) 


of, which ſometinies make uſe 9f; (4 
eomfjders then a" body 'may:be ſaid\ad © 
| er 'body'in two Þ} 


icate ' 
*For {ometimes ir'aCtually fincks 
into; of gers beneach che body har was 
mmder-it, as a'{incking ſtone gravicates 


apon water, ahd which 1call-Prava- 


lent;,or facceſsful Grravitation;& fornes 
times i does nor-aCtually, arlealt nor 
viſibly deſcend, but only exexciſes irs 
gravitation by preſlmg againitthe (ab- 
jacent body dat hinders its deſcent ; as 
when#V'Voman earries a Paile of w& 
ter ory her bead; chongh-the weight do 
not” aCtually get nearer che Cehrer of 
che Earth ; yer aCtually preſſes with 
ns whole gravity upon the/Womns 
head; "and back; and other fabjacere 
parts that hinder "ies a&tualdeſcene ; 
and according ro'this DoCtrine I can- 
nor admir our Authors reaſorung, that 
becauſe' a mans body is bulk'for bulk 
heavier'then water, therefore the: wa- 


cer 


heavier: or lighter a9 
. enable: nor 


( #25) 

ter does not endeavgar 'to place its ſelf- 
beneath it. | For water, - bring a-heavy 
body, derives from the cauſe of its gra- 
vicy, (whar- ever char be) ,an inceſlanc 
endeavour/towards the ;Center of the 
Earth y/nor-.is there:anyiReafon, why 
its happening co be mcumbent' on a 
body heavier in ſpecze then it ſelf,ſhould 
dettroy. that -endedvoor, - ' And there- 
fore, though it-may be {aid that'the 
water-does nor endeavour to place it 
ſe!f benearh. a:humane:body, becauſe 
indeed anawanimate Liquor camotpto- 
perty beiſaid (to actifor:this or'any 0+ 
ther endj-(ycr:thewarer being a heavy 
body , itends- | towards the 
lower:partof:che '2:.and there- 


fore will-grr beoearh any body that 


plac'd /berwixe x/72n&Uat, (withour 
regard--whether the-thfcrior: body be 
{pecie chewy ic elf) 

8 far-as che djevch; ies-gravicy, will 
would ut ver. / till 
'Q ic 
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get 

of Glaſs Veſſels, or other bodics hea- 
yier «n ſpecte thet? its ſelf;' becauſe un- 
der that- boctome chere.15 aire; | which 
i5:a body hghter in ſpeci then water : 
Iiay, that this is precarious ; fof'che 
intifputable gravicy of the ' water is 4- 
lone ſufficient: ro: make: it always-tend 
downwefds, (though it cannot always 
/ move downwards )- what - ever body 

be beneath it, And who can aflure the 
makers of this Objection, That there 
are ores che.oeons of 
Rivers, or pf che Sea, (where yet they 
lay water is conſiſtent, and reits as 
ut1t5-own place,)-valt ſpaces teplem- 
- ſhed but-with aire, fumes, or fire; or 
ſome /other body lighter/then water ? 
For,/(not a honor thee-the Coe 
fans rake the Earth we tread on;to:be 
but a thin, Cruſt of che Terreſtrial 
Globe, whoſe inſide, as farre-as the 
Gautrgis repleniſh'd with'a ſubtle fluid 
matter, 


9 Ma ws co... _ 
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conlaſts.) 'We know that in ſome pla- 
ces, as particularly at a Famous Coal. 
mine 11 Scotland, there are'great Ca- 
vities that-"reach a: good*way under 
that. ground that ſerves there for # bot. 
comme ro. the Seat So that; for ought . 
theſe QbjeCtors know,'ev'n accotuing 
to.their own Doctrine, the: water-ev't) 
inthe Sea; mayendeavourto' get- be- 
=_ a'body. heavier: in fpecte :then'ir 

Rib ani 2 | 

[Bury for. it 3- F-cannot but 
think , \that ky: A pu Fern 
knaws, "whether or:nothere; be aire or 
ſotne|:ghter body: cher) its ſelf benearh 
the body i&.leans on, andthe ſuperior 
parts» do accordingly exerciſe or fuſ- 
pend cheir preſſure-upon the inferior ; 
15to forget that it us\a- heavy Liquor, 
and-an inanimate Body; \-\ Ny. 

Another Solution there- is'of- this 


(230) 
diſcoorfing of; which I met with in a 
Fee of Marfan Der Die 
it-cheſe terms, . © | gui 


water, when one 15 under tt bu 
one 1s, that there can no more of wate! y- 
Vitate xpon. the body that &s tn it, 07 Wire 
der #4, then a3 oyrirayFx could Jew 
tend in caſe that' bady beft-t15 phate, 
mW Ku for Example: 1 there 
iS ***,,, weie 4 Man in the Barrel, B, 
thet fhox/d twith bus Body ſo ftop the hole, 
A, a to ponder x#t | _ 
_Wwonld teel upon. mſec ; of 
whale hee nf RE BG of 
which 1 ſuppoſe the ' Baſss to be equal'16: 
the bole A; for as much av f be {untk: 


down throwh the bole, at the C plandes - 
of water would deſcend 106, but if be be” 


« litele bighery as wbout By fo that tee dves 


no longer binder the water from runny | 
out 


- 
a, ac — << xc — F 


wa uu RS SAD MH EAWEP. ITT OT RL 


= BY v). SF 
ant at the X nt 
wewyht of a We gn rare 
rwxe Bund C, becauſt if be ſhould de- 
fſcmd toward A; that wittey would net de- 


rear it 


A, of equal balk ts bis Boy, 

eager nh ohat t as r= 

We the water to pref. 

downward, hienbs:t x 57 yr that ut ric 

bim upparit from the” ome ; which by 

Experience we ſve.) 0 #1" 

hus fay' his fubtl Rn or 

for whoſe 'R 

wont 'to' have: macks | En wy: 
to- confeſs my 


muſt cake the '}; 


, felf unſatisfy'd with this) For hive- 


ing already: aq 069% 4 That 


('232) 
whith Monſieur Des C art-s's ingernous, 
aanſatisfaCtvr y., \ Koplication 15 
buile;- heb pRLA IRE 
daxti, 'Tbac ſuppoſing what. he ſaves, 
ſcend .towards.4Azwrhe imnounbent wa- 
tex would not. (deſcend with.iy, but a 
_ of che (ulyacent: watery: equal 
facceed in its. tom; yerl that: 15 but 
aecidevgals. oy teafon of | the Alcineh- 
neſs and fulneſs/ of the Vellel, - And 


ns the, $uperior WAteT Calls 
net actualiyrdeſgend: upary/the depreſs 
fon of tbe fold at B, if,-gt the lame 


rume white that, bedy deſgcyds, 20 © 
qual 'bulk of-;vvarer- ſhooreds 110 (18s 
place : ' Yer: bady.ghe (ali! about -C 
aid the; wares. that ſucceeds. ity 905 
their. curys,, tyudex-cbe efgevt of the 
Superior watee4 which therefore mull 
gra; jecKe- upom which ſoever of the 
two it be that. actually, gomes ito- be 
plac'd 
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incumbent water prefles it downwards; 
ray en 
i world be ; it as 52 
1s forier) (rovere 5 eel lighter'i 
ſpecid then water, Whereas, when the 
Ns ns this alone which coret'd'2nd 
'd &v - there was a manifeſt 
Reaſen why-Jic* 


+ 
the matter of fact be true, ) That chis 
dead Seat as they alfoca)l it } will not 
ſaffer any living creature to finck in 

"4 it, 


Mk... - 2 — — Lo A— _ i _ — 
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(#5) 
it, F6e'the Body of: a Man (ond for 
ought we kev of cer Animal) 1s 


not much na 
mon fraſls water : Avrrte-n1 


| TIA Cre and Gomorrah 


4 'of Sulphurons 
Corpoſcles y Chi ſooner the 
woes with the water; s we 

ut opeconfitting df fa)e and vYAe, 
_ þ of" Alcalis 
and Brimitone diſſoluble wes - 
Laquor may have its gravity aug- 
ds become heavier m- 
ther the. of ary animal. Forl 
learned of a Light Swimmer, chat ho 
could hard] y begin to Diye in faſt wa- 


And 'rs noe difficult to make a Brine 


OT 


(236) 
or Laxiviam( which arc but Solutions 
of als in-water, ) beavy enough eokeep 
ly barely by diflolving a metalline body 
; | , without other- 


1 bave 


There 
more. of, our Hydraltacuicab prableme, 
| that T think worth, mentioning, and that 
theſe words, T.% 3s 

: On preſſu quo Corpus dolore afficttur, 
pars Aliqua Corports WXATWP ; ſed ifts 
preſſu 


Su 


lar preſſu Corpus dolore nully $550 
Aſjumpus ſyllogiſmi manfeſta eſt, nam 
T » ut Cars, Janguee, bumor, aut 
lthet demtg; ES" Sieutnas Hydreltar, Bhb, c: 
un luxaretur , 1 a= hag. tag. 

lium locum concediq Sed Extmple clavinrita - 
neceſſe eſſet 2 atqui'[o- {22r.e$# ABCH agus, 
cas ille nou eſt extra whoa x 4% Fig 24- 
Foam gar ren Wu" 2 fn 
l Mun VF, One cum its fiat ab 

ſe Og 
ns JAE # 


tnem 0 
| HIRE cs 
lidrus prematur 1 upe- 


rior, 1d boc ca[u nul- 
lis morzenti eſt, quia 
tanthls differentta par- 
tem nullam ſua ſ[ede OY 
dimovere ) neque 
nem intra 1p] umC or { a 

concedit, cum tfhic Core, raves, 1 4 


pore omnia opplets 


—_— 


EB) -. 
[2 0. 04a VEA An cn 
" a4 
" flat. Ware cum 15 REC BRIEF My REC EXn 
or » abſurdam, 1mo 1ppoſſubule 
Fare 1 ay r0y earn.” | 

ajþpcttur dolore. 


'd down b 
RN  hagoniex Iemihr 
be raticually anſwer d , _ che 
vW eig} t of ſo much werer, as: 
onthe body , 15 not Clſcnid by-ehe 
force of che bodyar:ſelf, but by what 
of the water OE RO nER 


» 


AG YT ww m7 rwuy 


OW 
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by the Experiments and Explications 
we-have annexed eo ſome of che foregy. 
ung Paradoxes,jt appears, That the ſub- 


if it were never {o licele lighter as ſpacie 
then water, And as for what Stevinus 
inſuwares, 


an caſc ic prefs' upan ſome parts, and 
CEOS ; Iamoft che fame o- 
Panzon too z to it; ſhall 
make ulc ofthe bele-he hs, 
in the wards 5 ; 
thoſe ofhis, T juſt now recited: (For 1 
Politice ror rome bs 
YON, 1 atry " $). , . 
| made 


z 


, 


—_y 


: - 


_ 


( mg } | 
made; and has diverſe times been fo; i | 
oxr Pracamacicat Engine, For, though 
the aite be heavy fluid, and though, 
whillt icuniformelypreſlesthe- whole 
fuperficics of the body, we feel not che 
preſlure of It, Sao: though, for- this 
reaſon; you may lay-che-paim of your 
ery d tent Or ornce' of a {nail 
braſs/Cylindex;apply'd to:rhe Engine 
infteadofa Receiver, withour anyhore; 
Yer when, by pumping, che-aire that 
was before under the palm of yonrhatid, - 
wwihdrawng and conſequently canno” Þ 
longer help to fupport your hand, a- 
eain(trhe preſlure of: the external and 
incumbentiairegthe external aire wall 
leanfo-heavy-upon-the» back of your | 
hand; tharybu will imagine ſome p&n- 
deroas weigfits/lay'd uponiit,; Andi 
remember by ſuch:an' Experiment; I 
have 'nor ogely had: my hand. putro 
 muchpain;:bur havehad he back of ix f w: 
16 bene downward;).as #f-ir:were gomg [the 
to'bebroken, | But. 


Fodda to me,. That me tis CVis 
dentfrom che namreoftheching, and 
by Strvinus's his confeſſion, chac chere 
is avaltpreſture of water: 


'S the Muſcles of the Arms'and Thigh 
"= the Bones, che Skin-and Fleſh 
of the: Thorax againlt. the  Ribs;) 
Healer i Diver'2o-20y ſenſi 
ble pain ; As I find noc+(' by one\thac 
| Cem d >aher ie das? «( this 
mantold me , he ftay da gpod while 
ar-the depth of dra 29s 160 
fodt under the. Sea water, which:'is 
heavier then: freſh water's) = 
i which Stevieus's Explication will 
+ GC UA RHNR —_ 


A wo) Hs. 
feſtdiſlocatich; of the oreater Parts of 
the Body; whereas the | bare com- |. 
preſſion of two ſmall parts, one again 4 
anocher, mn args to produce 3 ſenſe'}. 
of pain, ; | 
b = a ic ſeems, the Texture of the 
7: es. of Animals is: better able to | 

relalt 'che--preffure 'of-an every wa 

ambient fluid; oc af Sa — 
nocghabyt weſhould: ima- 
'ro' ſatisfie thoſe 

= orange ag ueſtion abouthe 

' Nene of pain,” tink” ic an abundantly 
luffcient Argument; (ro prove,” chat] 
bodyes immers'd under water., are;not 
hers d''by itz ) That Divers: aref} 
not oppreſs'd;, and ey;n cruſ'd; by ſom 
vaſta load” of water, * (amounting; by Fy 

Stevinas's” computation 5 to many jul 
| thouſands of pounds ) as. is incumtBentf * 

onthem, We wall add,that though ad Ex 

ent , propos'd by Monſteurfon| 
+ to .this purpoſe , were woe at \ 


—— 2 = fe pe Bt hp 
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char at firſt ſight 1 ſaid that it would; 
- not ſucceed, ( and was not-upan- tryal: 


- miſtaken in-my - conjecture; ): yer it" 


'Þ. gave me the:occalion tomake another 


. which will, I hope, fully make out the 

. thing I deſign'd it for. "x, 

_ -. The Ingenious Monſieur Paſchal 
would wad. his Readers, : that\/if 
'meo a glais Vellel, with luke-warm 
water in it, you caſt a flie 3-andy by a 


"Rammer, forcibly preſs that wacer, 


you ſhall nor be able cokill, or ture the 


y | flie. V Vhich, ſays he, will live as well, 


hath and walk up and down. as- lively , in 


1 all 


r 
| [| 


that 


loke-warme water, as in the aire, But, 

[upon tryal with aſtrongflie , the Ani- 
mal was ( &'we ex ,) preſently 
drowned, and ſo made moveleſs;by the 
luke-warm water, 


Wherefore we ſubſticuted another 


Experiment, that ye kgew. would noe 
only ſucceed, (as you will preſently ſee. 


git will do,). bur ceach us how greac'a 'Y 
preſſure «. 3 


0 cat 
LT P 
7 4 y 


| 


P 


- | , : by [os on 
a ﬆ wy I |; L "> $* £2 
as, a 5 f 


"= R 2 


| 50244) 
_"Hdeffare the; included? Adimal-nwit 
' © havebeenexposd to, VVetook then 


mer, which- {by the: help-'of ſome 


of er, that were Care- -| 


fully wound about it y did fo exactly 


lt che pipe char-ir could not eafily'be- | 
mov'd to /and:fro 3- and-would ſuffer 


- neither water; hor aire,'to \get by: be- 


ewixt it, arid the internal furface of the 


Glaſs. V Ve alſoprovided ſome imall 
Tad-poles (or Gyrim) about an Inch 


long oc leſs. ; which fort: of Anittals | 
we made choice" of before” any: other, | 
pacrly becauſe they could,by reaſon of | 
their ſ\malneſs, ſwim freely to& fro in 
-  , folinlewareras our pipe.contain'd; & | 


partly becauſe rhoſe Crearures ,- being 
us: yer bat-1n: rae Infancy ,' were 
Mae: tender. ; rand; conſequently z- far 
43: 194% 368 more 


: 


t 
£ my 
2 "T1 
- 

> y 


4 Rica pipet Gia pad | 
Fi, 24, ' drical pipe of C seal'd: } 
| ac.one end; and open at-the | 
.other ; and to this we ficted a Ram- + 


3 


pw) 


== Ra Tora ptTHm 1 


Leng 
24 


' preſs d ; andyet, though the 


tinto thewater, and  fome Inches 
; pic beg lei the pie, orchuſ , 


anon to be mention 'd » water and 


; aire, and conſequently the 'T'adpole, 


were by-the intruſion: of the plug oc 
rammer; with as great a force as a man ©. 
was able. to-imploy, 1jereys \COM- 

ugh the Tadpole 
leem'd.to bt compreſs'd into-a-herle 
leſs Bulk/ then-'#_ was of before; / ie 
{wor freely fp and down the water: 


- without forbcaringſometimes toaſcend 


tothe: Very:2op 7 the -Inſtru- 
ment were:held perpendicular -to the 
Hormzon; Nor did — clearly appear to 


3 us, 2 


os p > y . 
- 3 


torganiz'd 


4 
: W_ 4 
| = ons he 


Ns 


4 4 4 | q } 
” as That the liccle Animal was injur'd Þ 
A iy this compreſſion : and molt mani- F 
" feſticis, he was not cruſhdto death, 


(245) 


orſenſibly hurt. by it. 

And having repeated this Experi- 
mene ſeveral times,&with Wapouy of 
differing ages;we may,l preſume, ſatel 
anda ke Thar + = HI of Ant: 
malsis ſo(trong, thar,though water be 
allowed/to. weigh m_ water, yet a 
Dever ought not to be opprelt by. Ic : 
Since; or no water weighs in 
water, tis manifeſt that in our Experi- ' 
ment; the water, and conſe ly the, * 
Tadpole; was very forcibly by an Ex- 
texnal/Agent compreſs'd  berwixt the 'F 
violently condens'd aire, and the ram- 
mer. And, by the notice ' we took of 

ity. of aire: before the com- 
-and | that: co which it 


the 
00 beg nga ;'The'mo- 


derateſt-eftimate wecould make, was; - 
Thatitwas reduc'd into-ari erghth; T 
| \ | ten 


_ * 


/ © *,z 
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bet bg 
(according to what we have el{where 
prov'd) the preſſure that was u 
aire, (and conſequently upon the was 
ter , :and the included Tadpole,) was 


as great as that of a Cylinder of wa- / 5 


ter of above 200 if not 300 foot hi 


. And yet all this weight being e-- I; 


rooppreſs, or ſo much as manifelt! 
46h the tender Tadpole cwhich 
a very ſmall weight would ſuffice to 
have cruſh'd, if itpre[t only upog one 
part-of it, and not upon the other) we 
may thence learn the 'Truth of whar 
we have beenendeavouring to evince: 


That chough water be allowed to preſs "7 


again water, and allimmers'd Bodys ; 
yet a Drver may very well remame un- 


oppreſs'd at agreat depth under water, / 


as 'ong as the preſſure of it is uniforme 
againſt all che parts expos'd there- 
unto, 
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